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Abundant energy released from the hearts of atoms promises 
a vary diferent and better fomarraw for all nankind 


YOU AND THE opepienr AtOM 


By ALLAN €. FISHER, JR., 
Senior Editorial Staff, National Geographic Magazine 


HOUGH man may reach for the moon 

and the planets, be has found the 

richest cf all new worlds behind the 
familiar face of his evervday environment. 
Here. deep in the mysterious cosmos of inter 
apace, lies that world within «a world, the 
poawerlul, obedient atom. 

So small are nature's basic building blocks 
that you could put 36 billion: billion atoms 
on the head of ao pin, Vet these unimaginably 
liny prirticles work like -genii at man’s bidding. 
Their peaceful energy is gradually shaping 
aur world into a far better place. 


Atom Surveyed Across the Nation 


To bring you this story of the atomic 
revolution, National Geographic representa- 
lives have been at work two vers in research 
and industrial installations all over the United 
States, Echitors reviewed thousands of photo- 
erophs. Artists, advised by distinguished 
phvaicisis and engineers; illustrated what tbe 
camera coulkl not capture—the subatomic 
dramas, fissiten ane) fusiter, 

Meanwhile, chief photographer HB. An- 
thony Stewurt journeyed 12,000 miles’ with 
me for a therough, over-all look at the Atomic 
nergy Commission's peacetul program. We 
loured wast resturch centers, visited nuclear 
nower plants and private industries, ane 
talked tn stores of Scientists who are piuriorrs 
on this new frontier of knowledge. 


Pioneering within the atom, as in nature's 
wilderness, seems to be a young man's pur- 
suit. Many nuclear scientists look youthful 
enough to pass for students. Frequently they 
show a flair for pithy, colloquial speech, a< 
[ ciscovered at our first stop, Qak Ridge Na- 
tional Laboratory in Tennessee. 

Qak Ridge is one of the Nation's largest 
atomic centers, o 55,000-acre reservation 
carved from farmland ani oak-covered hill- 
sides during World Wor LU. Here Tony 
Stewart and 1, after obtaining passes. from 
courteous but hard-eyed guards, sat at 
luncheon with seven physicists and engineérs. 

They were a clean-cut lot, casually dressed 
in sport shirts and slacks. IT felt like-a visitor 
to a college campus whe finds himself sur- 
rounded by disturbingly precocious freshmen. 
My questions, | feared, would be answered 
in a patois of Greek and mathematical equa- 
tions. Then o young man on my right spoke 

“Atomic energy uses? Let's tick them off, 
Electric power: a big effort getting bigger. 
Shiyy propulsion: very promising—look at the 


Navy's submarines. Aircraft propulsion: 
something for the future. Fusion enerey: 


possibly far off, but extremely important. 
Last. the real plum of the: program: raiio- 
isotopes, They have a thousand applications, 
particularly in agriculture and medicine." 
That capsule description, | liter folind, 
could stand asa general outline for this story. 


s03 


sia = 
= Ld i 4 
- “op = j 

; io \ /.- =e + =| 
a ll - - —| ° i = 

a d ad all -# r = = _ 

if bs - : = = é - 7 a a fe hae i. - — : a o. es 
« -_ ‘i mgs a # a yr __ 


_ = : —-_ ™ , a 
* ° . ae a = a ee as | - aay = 

ee) See! ee eee Peon Pe 

- i= 


= =i er, -_ * . = “9iee “4 ts - * 





_ 
* 


= 
- 
4 
Jit 
- 
* 
oe 


% 


“~. 


- 


Mp of a Platino 


| 
1 te el 





A GLOSSARY 
FOR THE ATOMIC. AGE 


ACCELERATOR. A- machine that eperds up clec- 
trically charger particles for use Bs atorm-sdmashing 
bullets ancl as pesearch toate 

ALPHA BAYS, Particles constituting the least pone- 
treting form of radiation, Cun be stopped by paper, 
ATOM. Smallest unit into which an element can be 
divided without losing ils distinguishing chorscter- 
istics. Electrically oiiiral, though Ma parts carry 
charees. 

BETA RAYS. Noclear particles intermediate in 
mMinetriting power between alpha waned gaormm fovs- 
CHAIN REACTION. Splitting atom telease neu- 
trons thal in turn split other atome in a eell-sidtalning 
nettrss. See fission. 

CRITICAL MASS, Amount of puctear fuel, such 


as uranium, needed to eet wp a chain reaction 


DEUTERIUM. Heavy isotope of hydrogen. Mited 


With oxvern, it jorms heavy water, 
DEVTERONS, Nuclei of deuteriam ator, 
ELECTRONS, Smallest major constituent: of an 
atom. Neguively charged, they orbit around the 
nuckel, elving atoms thelr chemical propertics 
ELEMENT. The raw materiel of all mitter. Enoch 
af the G2 natural and 10 man-made cliiments con- 
sists of only one type af atom with tts melated tolopes 
FISSION. Process in-which the sucieus of a beavy 
atom apdits wher it encounters On exXira fpeutron, 
releming enerey ed other neutron. If enough fa 
dunaile sbOTSs Ore preient to constitute o criticul 
mids, the reaction coun become self-sustaining, as. im 
the stom baml (pam 514). 

FUSION, Keaction in which energy is teleased when 
mtichel of teen Hatht atvens are bebetly welded! toerther 
(nome 320), a8 in the hydrogen bomls 

CAMMA RAYS. Most penetrating fort of nuclear 
radiation, Consiet not of juirticles, os alpha unil betu 
rave, but of waves like A raye 

HOT. Dangerously radionctive. 

ION. Atom which doa gained) oF Jost electrons, 
therehy: acquiring aon electrical, charee. 
ISOTOPES, Forms of the same element having 
identicul numbers of protons anil electrom—thus being 
denticnl electrically and chemirally—tot with vary 
ing fummbers af neutrons, hence iliffering in weight. 
-235 and U-238 are both isotopes of natural um- 
nium. one having three more neutrons than the other. 
MOLECULES Generally, two of morr atoms form. 
ine @ lable compound] such a3 Ab—twe atoms mf 
hydrogen anc Ore of oxvetin—a molecule of waber. 
SELFRONS, One of two major types of portiches 
mukine up the atomic poche Electrically newtenl 
SUCLEDS. Heart of the atom, ‘Made up of peu- 
trons au!) protons, fe positive charge ls neutralized by 
orbiting electrans 

PARTICLES, Subatomic units of matuer- 
other, protons, weulrons, electrons 
FROTOAS. With neuirena, make up atomic nucle. 
Equal neutrons in weirht, tit are electrically porte 
RADIATION. (RATHOACTIVITY). Ennitssinn of 
atomic particle: of cove by ouch of unstable atoms 
Rave this released con penetrate and change matter 
RADIOISOTOPE. Radioactive form of an clement. 
REACTOR. Nuclear furnace hevted by fission. 
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| first sustained! nuclear chain reaction. 





Another scientist, sporting a crew cut, cor 
tributed a breezy ¢eneral observation. 

“New discoveries bring new problems: so 
this business changes from month to month, 
We may not always know where we're beaded 
—how could we? Hut, wherever it is, we 
seem to be getting there jet propelled.” 

This exuberant figure of speech is not as 
extreme as it might appear. Admittedly, a 
number of observers. including some indus- 
trialiats and Congressmen, believe the atomic 
‘nergy program is not moving cither fast 
enough oar far enouwh in some fields, Yet 
it has been not quite 16 yeurs since the late 
Ennco Fermi and his colleagues: achieved the 
(om- 
pared with previous technological revolutions, 
this is a meré moment in time, 

Today only a few nations, principally the 
United States. Great Britain, and ihe 
US. S$. BR. can claim well-advanced programs 
for harnessing the atom, However, the bright 
potential for all men is abuntantly evident. 
This September the United Nations: sponsors 
its Second International Conference on the 
Peaceful Uses of Atomic Energy at Geneva, 
Switzerland, with more than 2,000 delegates 
exchanging knowledge and teas. 


Atom Power Plants Now a Reality 


In 1954, when The National Geographic 
published an early survey of the peaceful 
atom, privately operated pdawer plaints using 
nuclear energy were merely bright dreams 
on paper.* In the United States three such 
plunts now generate electricity for homes and 
industries, four adclitional ones are under ceon- 
struction, and 11 mere are planned. All have 
been license] by the ARC, which ossists in 
their planning and, usually, their financing. 
The figures de not include the ARC's own ex- 
perimental power program, which encompasses 
a number of prototypes now producing. power 
for Government installations. “Their reactors, 
or atomic furnaces: represent half o dozen 
different approaches ty the problem of eco- 
nomical nuclear power. 

An atom-powered merchant vessel. the 5. 
(Nuclear Ship) Seveaah, will cruise the 
ocean highways by 1960. <A tunker, now 
building, may be converted to nuclear enerzy, 
and other projects are in the study stage. 

Companies engaged in this peaceful pur- 
suit owe o large debt of Know-how to the 
United States Navy; ‘The ouclear submarine 


* Ser “Man's New Servant, the Frienily Atom," 
by FF) Barrows Colton, Natiosal Geocearaic Mana. 
mak, January, 1954, 
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Vinwifus cruised Jule Verne’s falled 20,000 
leagues on only one loading of uranium, ond 
two other atom subs are now operating. The 
Savy s atomic program inchidles 19 additional 
stbmarines, fn aircraft carrier, and ow guisled- 
mrss li Cruse. 

Adm. Arl#igh A. Burke, Chief of Naval 
Operations, has said: 

“Perhaps ten to fifteen years from now we 
will have several hundred! shins. with nuclear 
power, We will develop, | am sire, nuclear 
pawer plunts suitable for smuill ships.’ 

Aircraft propulsion represents a tor more 
complex problem, and here progress has been 
spotty and relatively sliw. A muc Gasnoneied 
plane has vet te be built, although a number 
of sircraft reactors have been ground tested. 
As of today, any civilion gpphcation seems 
distant, though T found plenty of optimism 
for the future utility of atom jets, ramets, 
shcl rackets 

Project Sherwood, the AEC 's fusion pro- 
cram. is still in the laboratory experimental 
stage, But scientists see ghtlering promse 
in thermonuclear enerey—the joining together 
af Ai alee atoms at temperatures of mil- 
lone of déwrees. os in the sun. where the 
process OvcuTS i spiaehlls Pesci gsi 
the antithesis of fission, the splitting of aloms 
poncipally uranium 


‘Hom Atoms Save Vast Sums 


I'o clute. radioisotopes are, indeed, the plum 
af the provram. Ur. Willard F. Libby, an 
LEC Commissioner, estimates that these tiny 
bits of “hot” matter saved United States mm- 
dustry $5600,000,000 in 1957 by improving 
vertous processes. These savings, he beleves, 
will reach $5,000,000.000 ponually in 10-vears, 
more than twice the entire vearly cost of the 
AEC's present procram, including defense. 

Raihioisotenes are atoms thot hve ieee 
made radioactive They emit unseen but 
powerful antl easily detectable rays: hence 
their unique value, Physicians and scientists 
(pau t hyts recliea Lion fro oethiica| itary [ Le 
434) of to trate the complicated paths 
chemicals within wing organisms (page 331). 
Inclustry harnesses the tsclopes in muiny Ways, 
lor example. to contre! the thickness of mate 
tials or to make X-ray pictures revealing 
aiructural fnwse (page 357). 

The very paper on which you read these 
words wis minufacture| to a precise thickness 
of 3/7060 of an inch by Wine 2 scum 
ciwe containing racioactive thallium. Che 
cuuze works in this fashion 

Mounted alop a machine, the scanner 
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Cattle Grouse HBestde Vallecitos Labiratary, 


Atom 
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Match and Needle 
Hinwerate Heat: Atom 
in Continual Motion 


Hits satu miyvetiiieal man until 
atomic they explained) it abtdut 
a century avo. Temprrature rises 
a: dancing atone anid molecules 
collide andl trunefer enetey fo ofc 
anim her. [mn the 
atom af the cold em! move af #00 
miles an hour; at the hot erul, 
L200 miles. Paperin the match 
rllewees energy throweh chemiral 
Marion, o recombination of ce 
ments. (recs 
enctey by fasion-—splitting ts 
nitime into other eclerments. 


nm a a 
Stevi fede, 


Cranium (operate) 


Schwartz's phrase, “burned up.” was simply 
a slang expression meaning that he hod 
reached the maximum permitted him that 
week. An office listing showed that Sims had 
very néariv reached the permissible total, ani 
he. too, was unavailable for cleanup duty. 
But a “low” man volunteered 
soon went hack into service, 


and! the cell 


Two Kinds of Wrantum Work for Us 


Uranium’s unique ability ta destroy itself 
for the benefit of mankind is tot difficult tw 
unitlerstand. 

This heavy metal mot only splits litself, it 
also possesses what might be termed o =plit 
personality, since there are two twinllke, yet 
perversely different, uranium atoms that serve 
Man 

Cime, uranium-235, binds [43 neutrons ond 
The other, 1-238, 
holds 146 neutrons and 92 protons. 

Chemically these atoms are indistinguish- 
able, ‘The same number of negatively chareed! 
electrons—92—snin plore tlie around their 
nuche, and electrons determine the ptom’s 
chemin properties, 

But the nuchel do mat contain the 
number of nevirans, 0 they ciffer tn mass 


G? protans im rhs nucleus, 
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We call such seeming twins “‘isatopes,”” trom 
(reek words meaning same and place. Many 
other isotopes occur naturally among the 


other elements. Men nuke additional on-s— 
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same stable, some radinactive—hby splitting 
Urania of by bombarding materials oa that 
they absorb extra neutrons, 

Che small difference in the mass of the two 
uranium: atoms may not-seem important— 
but that’s where Uieir perversity, asserts itself, 
Only U-245 will split readily, 

Unfortunately, U+238 is 140 times more 
Qlentiful in mouture thon (7-255. The AERC 
separates them by gaseous diffusion, a process 
hase upon their slight cissimtlarity in weight. 

One might assume that U-238 ends op on a 
dump heap. However, |t boasts o magic of its 
own. tone of ifs aloms-obsorbs a neutron, 
two electrons fly out; then the atom becomes 
the new element, man-made plutonium, In 
cimilar minner thortum changes to +245, 
alsa nonexistent in nature 

Both these new elements, bred in reactors, 
WILL aplit. 
lucls, thoveh plutonium today is used chiefly 
for bomnlis., 

lf the bomb's symbol jc-a malignant mush- 
roam cloud, the symbol if peaceful use of the 
atom in this country might well bean unpre 
structure beside the (ho 
River near Shippingport, Penssylvania, This 
building houses the Nation's first full-scale 
nuclear power plant for civilian use. There 
I saw the atom controlled and harnessed. 

Shippingport itseli is a quiet town wppar- 


(Confraued on pare f27 ) 








Hoth seem promising os peacetime 


tentious-howiking 


Neutrons, Flying out of Atoms, Start a Fission (Chain KResetion m L-254 
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A Beaker of Liquid Equals a Thousand “Tors of Coal 


Pratshargh'’s Golden Trismel 
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Laboratories Briefly Achieve Fusion, 
the Power Thot Lights. the Stars 


aoatven stage protess; our eum fuses hydrogen 
nice bib Beth, Teles enor With sitnyHiet 
methods, than ochiewes f similar result far split in 
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fans, GHne f LR fae oO deulentin, an wolope o 
hvitrogernt. To harness the process, soentisis mist pro 
flute al confine hicher temperstines than in the sun 

In the top pauntme, deuterium stoma hented to 
Of Fomave ata steer! iInsotictent lar fumion, and 
WRN tlectrons =i] oft around the nuche, tach 
Ininitine onf¢ proton iveliow ano Ane hAeovbrek 
Cree lmimetiately below, atum=: wt J8.000,000" F 
dance at 200000 miles on hour: thev have shee thee 
viectroms, which ber leave imaginary, comethkr trails 

Firure J shows the fucon. for one trillonih of a 
acon, OF be cegtenum atems. Instaetivy whe fused 
Auch fre Eninshoninml info either one Bleh-vVelocis 
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ently little affected by the preseice of- in 
famous nelehbor—possibly because that 
neighbor has settled ino the near-by hills 
behind a bith wire fence, well protected by 
guards: whe discourage casual visitors. 

My initial reaction to the plant was one 
of vague disappointment. At first glance it 
seemed conventional Outdoor pipes and 
tanks suggested » refinery, Nothing visible 
even looked expensive, [T could ser but one 
curious feature: the metal-clad main building 
lacked windows. 

But the uniqueness if Shippingport Atomic 
Power Station lies inside the blind building. 
There, since last December, fissioning atoms 
have been producing as much gs 60,000 kilo- 
watts af electricity for the Pittsburgh area, 

The plant’s price tau hus beén estimated 
a8 hich as $110,000.000, including develup- 
ment charges. Its joint builders—the AEC, 
Duquesne Light Company, and Westinghouse 
Electric Corporation—oconsider every penny 
t prudent investment. From Shippingport 
they expect to learn many things that will cut 
costs in later plants. 


TV Cameras View Spent Fuel 


Before entering the reactor area, T slipped 
my feet into plastic covers resembling over- 
shoes and put on a spotless white coat similar 
to these worn by hospital attendants, Super 
intendent Malcolm Oldham inspecterl my 
sterile-lookine purh. 

“Tt serves two purposes,” he said, “to pro- 
tect your clothing from: possible radiological 
contaminition, and te prevent you from bring- 
ing any dirt info the reactor room. The water 
we use is demineralized and purified, ancl it 
runs throuth o mate of pipes and valves. “The 
chance of dirt getting into the system is re- 
mote, but we don't take chances.” 

Entering the plant's inner sanctum, 1 sir- 
veved a rectangular room as large os on oir 
craft hangar, with « series of 30-fodt-deep 
pools wt its center (page SER). 

“There's no water in them now,” Mr, Old- 
ham explained, “hut we can flood them at 
will. Later we will store spent fuel in the 
pools until its radiation cools off a bit. Water 
is a good shield, and we can study the fuel 
close-up with periscopes or television.” 


ane 


Looking into one of the empty canals, [ 
saw the dome of a massive metal tank bowsiny 
the reactor. Like an iceberg, Shippingport’s 
heart lay concealed from view, but my guide's 
knowing wortls stripped uway the surfuce, 

“The tank you sce is 4 protective outer 
shell,” said Mr, Oldham. “Inside is another 
vessel, and it contuins the reactor, We pres- 
surnize water so that it won't boil, then pump 
it throuwh the core. It picks up heat, flows 
int four heat-exchange units and generates 
stim in a Separate water system, This sys- 
tem powers the turbine. 

“That's a simplified explanation,” he added. 
“Tts tot intricate to describe in detail, Al 
the major components lie beneath the flovr, 
ond they're enclosed in metul shells. Each 
container has an air lock and connecting pas- 
suveway, Un we can get in for repairs—but 
net while the plant is operating.” 


Seed and Mlunker Heat Reactor 


Enginesrs stoke] the reactor’s core with 
both kinds of uranium—a wedding of con- 
venience, since it assures longer life for the 
fuel. An inner ascembly, called the seed, con- 
tains enriched fuel—uranium with a large 
amount of isotope 235. Mboetolliureists ¢om- 
hine it with zirconium, an element that 
passesses extreme resistance to heat, corresion, 
and tadiation damage. They roll the ulloy 
into thin plates, and stack the plates, sancdl- 
wich fashion, within lon tubes—32 tubes to 
the core. A second assembly, the blanket. 
holds 14 tons of natural, unenriched uranium 
in the form of pellets loaded in tubes. Neu- 
trons fly out from the (-255 and transmute 
the 1-258 to plutonium: it. too, feeds the 
chin reaction. 

Water wot only curries off heat from split- 
ting atoms, it helps. them do an eficent job, 
Neutrons travel at enormous speed, but U-295 
reacts better if the neutrons have been sloweel, 
These particles are moderated, or lose sperel, 
In collisions: with hydrogen -atoms. in water. 

Without control, the reactor would destroy 
itsel{; so the system includes 3? neutton- 
absorbing contral rods, Fully inserted, they 


shut down the reaction: partially withdrawn, 


they permit it to continue noiselessly at any 
desired power level (page 316). 


Oak Ridge High Sehou! Seniors See the World's Oldest Working Reactor 
Controlled by dials in the epenitor’s berth, this graphlte-modenited pile, or centtor. started ap 
in 194.8. 0 wear after Enrico Feral built the firwt atomic pile (since dismuinthal) In Chicagn, 
Scientists use the reactor for rewarch antl peeduction of racinluctopes for industry, aericul- 
ture, medicine, and laboratory experimmis, Holes in the joading face contain uranium -iuel, 
Madaniirume ly National Gangrapi:le: Piakngrephet i. Jarttome Stewart @ 80.2 
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As Mr. Oldham conctuded bis explanution, 
| noticed @ trio of white-parbedl figures wet- 
mapping the area around us. We turner| to 
leave, and the men followed our footsteps, 
awabbing vigorously, | felt as guilty as o 
child who tracks up the family kitchen. 

“Just routine,” Mr, Oldham: assured me, 
“Our standards for cleanliness rival those 
of a hospital.” 


Cold Feet and Hands, Fortunately! 


Tony Stewart, who had been prowling the 
room in search of camern angles, joined) me at 
the exit. Atter we had stripped off our pro- 
tective shoe covers and comnts, the inevitable 
radiation safety check of our hands, feet. and 
clothing began. 

“Vou first,” atechnician sad ia Tony. He 
led Kim to the hand and foot counter, an 
ingenious gadget resembling «a weighing 
machine, 

“Ls your wateh off?" the technician asker, 
“A radium-coated dial will disturb the mudia- 
tion count." 

“Its off,” said Tony. He stepped on the 
machine's pedestal and thrust his hands inta 
holes in ite face, A panel light flashed! on, 
spelling out the laconic command, “Wait” 

Electronic eves scanned his hans ond feet 
for radiological contamination. The machine 
voiced g series of soft clicks, indicating only 
harmless background radiation, present even 
where on earth, Then a second panel tit up 
with a cheerful “ORK.” 

We passed the inspection of many such 
machines during our three-manth tour. In 
addition, completely automatic detectors, 
strategically placed in duorwavs leading from 
hot areas, double-checked us as we left. H 
anything hac looked amiss to these electronic 
snoopers; alarm bells would have clamored., 

Health technitians, after watching Tony 
climb 2 ladder or crouch on the floor to get 
pictures, often went over him head-to-toe with 
a portable Geiger counter, familiarly known 
as a “cute pie” World War TI gave birth to 
this whimsical name, originally a. code desig- 
nation to conceal the machine's real purpose. 

To date, the high cost of nuclear power hax 
tempered enthusiasm. Some industriulists, 
while not disclaiming the atom’s: potential, 
believe it may be two of more generations 
before ouclear energy supplies most of our 
electricity. 

Using conventional ftel, United States 
utilities produce electricity at.on overage cost 
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af seven to eight mills per kilowatt hour. 
Comparable costs at Shippingport have been 
reliably estimated at about o4 mills. 

This seems paradoxical, since 4» pound of 
hesionible material contains as much energy 
a5 1,500 tons of coal or 750,000 untlons of 
diesel oll, and m-single fueling lasts two to 
three years, But costs skyroc ket in the fabs 
rication of fuel elements, in the development 
of metals resistant to radiation damave, ant 
in the elaborate safety precautions. 

Unhke many nations, this country is blessed 
with enough fossil fwel—coal, natural pas; and 
wil—for several more generations, even asium- 
ing that the demand for electricity will con- 
tinue to double each decade, Why, then, 
should the unity companies invest so heavily 
in nuclear power? 

Philip A. Flever, Chairman of the Board of 
Duquesne Light Company, answered this 
question. Under his leadership, Duquesne 
provided the site for the Shippingport plant. 
built its conventional portion, and contributed 
toward the nuclear facilities—a private invest- 
ment of more than $20,000,000, 

“Previously the electric utilities have offset 
the general rise in price level by certain basic 
technological improvements,’ Mir, Fleger told 
me. “Now we aire experiencing a decrease 
in the rate of improvement. 

“We believe we cannot continue to hold 
down the price of electricity over the long 
term unless we develop some new major 
sources af econartiies, As of the present time, 
the only new development that offers a chance 
of lurge-seale savings Is nuclear fuel,” 


Pilot Plants Yield Information 


Any saving. is hard to see at present, | 
Stitrested . 

“That involves not only what the costs are 
today, but what they will be over the life of 
the plant, perhaps 40.to 50 wears,” Mr. Fleger 
replied, “Conventional costs are sure to go 
up, but the others are sure to go down.” 

And when might nuclear plants become 
competitive with conventional ones? 

“There is not enough information for a 
reliable estimate. But we feel the industry 
has no alternative but to explore the full 
potential of this new fuel, The costs of 
first-generation plants are meaningless he 
Cause vou cannit estimate the developmental 
charges accurately, Only the mass-produc- 
tion techniques that, will be used tn second- 
generation plants will provide a Significant set 
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Des, John CC. Broien ool Tt 

center at Belesith:, Maryland 
of figures, Plants such as ours will veld 
iniormation that will «<ettle « lot af questions 
and simplify design.’ 

Many experts pin their hopes for eco- 
namical power on reactors that differ mark- 
edly [ran the Shipp nupart type we iit 
lhese experimental systems now produce com- 
mercial electricity on a small scale 

One, buile by General Electric near Fleas- 
aniton, Calllornoa, permite water to boil in the 
reactor core 408). Steam, slightly 
rachoactive, then passes directly to (he turbine 
Atomics Intemational, a division of North 
Lmerican Aviation, operates the second power 
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Shippdnipeort convert: <.ame uranium to 


lotoniue, So it rs called a converter plant. 
In ts case (hie new element is merely a by- 
product, thouch it contributes to the reaction, 
ltis posible, however, for a plant to produce 
more fissionable material than it uses as fuel, 

Severn] years agi a small AEC Instollation 
successfully nichemy of 
breeding gt the Reactor ‘Testing 
Station om [ehatws, an December 20, 


first 


demonstrated the 
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earlier 
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Having one’s cake while eating it, too, is 
wonderfully attractive, but the system is: dil- 
ficult to harness: For example, a converter 
relies primarily upan slow neutrons, bul a 
breeder must employ the fast kind, unmexler- 
ated by water or other substances. 

Other apyproacties include the horogenecns 
nn orginicemoderated teactors—big words 
involving simple principles. In the former, 
uranium is dissolved in heavy water—wuater 


with a large proportion of the hydrogen: 


isotape deuterium—to form a liquid fuel, 
eliminating the costly fabrication of fuel 
plates (page 319). An organic reactor em- 
ploys oil-like liquid hydrocurhons, such as 
the polyphenyls, to remove heat and slow 
neutrons. 

I visited all the reactor experiments in 
rounding out our survey. Without exception 
they are small and unglamormis looking, but 
cach type will be represented, full scale. in 
the twivale power program. 


Experiments Await Time's Verdict 


You may be wondering, “Which approach 
seems the most promising?” 

Jobn F. Floberg, an AEC Commissioner, 
replied to this question with an amusing query 
of his own 

“Vow uppear loo young to have grandchil- 
dren,” he observed, “Therefore, vou certainly 
can't tell me what ts the best suit for your 
eranison to wear to his weeding, can you? 
Similarly, we nee) second and third genera- 
tions of power plants to supply answers. This 
is too new an att to determine now if all 
approaches ure right, if just one is right, or if 
nome is right.” 

This uncertainty is one reason why some 
experts predict slow developovent of the panwer 
program. They point out that atemic plants 
will be generuting only some 700,000 kilowatts 
of electricity by 1960; this represents a trac- 
tion of one percent of the Nation's installed 
generating capacity—135,000,000 kilowatts. 

Other wbservers express doubts that atamic 
power plants can be made economical in the 
neur future. Though such installations offer 
a new fuel, utility companies have found that 
fie! represepts only 13 to 20 percent of the 
costs in producing electricity. This is not 
u later area for savings. 

Our own Nation has substantial reserves of 
conl, aes; and ofl, but most of the world does 
not. Many countries want atomic power soon, 
and they have tummed to us for training and 


‘compare national programs 
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help. The AEC is cooperating in four regional 
programs, twoin-Europe, one in Asia, ond one 
for Central and South America. By June, 
1958, United States manufacturers. had built 
or contracter! to build more than 25 reactors 
for use abroad, | 

However. several members of the Joint 
Congresstonil Committes on Atomic Enersy 
doubt that we can provide effective forelan 
help unless we speed up our power proiram., 
os tus Great Brituin. 

Great Britain's supplies of coal are ronning 
shert, and the nation must import oll of its 
oil, mosth from the unsettled Near Fast. 
Spurred by necessity, the British have 
lnunched an ambitious atomic power prowram. 
Calder Hall, a nuclear plant on Envland'’s 
west Coast, has been generating power—naw 
op to 70,000 kilowatts—for the past two 
years, Four larger plants are building, andl 
a network of others is planned, ; 

Sir John Cockcroft, o member of the United 
Kingdom Atomic Energy Authority, hos <aid 
that by 1963 nucieor power will be no more 
expensive in his country than conventional 
Owe, 

But spokesmen for both Great Britain and 
the United States deplore the tendency to 
What is teo- 
nomic! in the British Isles, they say, is very 
uneconomical ower here. 

AEC officials have explained this repeat- 
efv. From our country’s standpoint, there 
ic fh major objection to followine the: British 
approach: their gas-cooled reactors ase nat- 
ural uranium, rather than enriches fuel, 


‘Britiah Approach Too Expensive Here 


Niilural uraniven, even though it contains 
lithe of the fissionable isotope, will chain- 
react, but, to make it co sn, very lurce 
iments must be used. This, in turn, requires 
huge power plants, which are impracticable 
to build in the United States because of higher 
apital costs. 

The British approach, however, may look 
iltractive to many nations. Any country dis- 
likes being completely dependent, upon an- 
other for its fuel, but Free World nations 
using enriched uranium would haye to wet it 
from ous or build costly gaseous-cdiffusion 
plants of their own. 

The Navy's dramatic success with nuclear 
submarines has shown that the atom brings a 
revolution in over-all ship design, as well as 
propulsion, Aboard the nuclear submarine 
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Seno, ona indy cruise out of New Lon- 
don, Connectiout, | saw how atomic energy 
conserves space ns well ne fuel, 

Seawall is the second of aur atom subs; a 
S3G-ioot steel ¢hark that travels faster be- 
neath the ocean than on its surface. Her ex- 
terior, though ultrastreamlined, held few sur- 
prises for ime, but her interior proved a revwela- 
tion, Six years earlier, | had cruised aboard 
Vinnie World War Tf type submarines; 
Semwalf's compartments, by contrast, seemed 
like ballrooms.* 

The athieers’ waridrocm was indeed a room, 
not «cramped cubicle, Aft, in the enlisted 
men's quarters, | strolled past neat stateroom: 
instead! of squeezing between bunks slung 
from the hull. Some compartments were on 
split levels, like rooms ina modern home, and 
everywhere pleasing pastel colurs met my eves. 

The spaciousness puzzled me, until o mem- 
ory stirred. If this had been a conventional 
submarine, T would have passed through 

compartments holding four big diesel engines. 

“Their elimination saves space,’ agreed my 
escort, Lt. Comdr. John H. Ebersole, ship's 
medical officer. “Alva the hie fuel tanks ore 
gone, along with the heavy batteries subs 
formerly used for underwater propulsion.” 


Buddha Brings Luck to Seawall 


Continuing aft, we entered the reactor com- 
partment, as hig os a living room, and 
threaded] our way amon instrument padels 
to the compartment's center. A stainless-steel 
cup, knobby ond shaped bke a crown, jutted 
up from the floor. Beneath this cap lay the 
rector, 

1 bad been briefed on the Seqwol!"s reactor 
at various atomic installations. Liquid sodium 
extracts the heat and transfers it to water, 
Eeneroting steam. The steam spins turbines 
which drive the propellers. Early in its ca- 
reer, the protetype of the Sempeolf reactor 
plant developed a leak in the superheater. 

“There wis some curly trouble.” said 
Comdr, Richard &. Laning, Seewol}’s captain, 
“ancl the Navy has decided to change toa 
pressunzeél-water reactor. Our power plant 
will be replaced later on. 

“But we have been in commission more than 
n year ond have traveled more than 35,000 
miles, GO percent of it submerged. During 
this period no maintenance has been required 
by the reactor system.” 

| noticed o amall bronze statuette in the 
middle of the reactor cap. 
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“A little Buddha, put there by a retired 
Navy captain,” explained Commander Laning. 
"He predicted it would bring us good luck.” 

When the Nawtiiws finally refueled after 
sailing 60,000 nautical miles, it was announcer 
that she had consumed an-ameunt of uranium 


smaller than a light bulb. The actual fuel 


assembly would have been much larver, <ince 
the uranium must be alloved and made into 
fuel elements. Bul the power packages in both 
Nautiive and Seawall obviously are conypact. 


Fuel] a Problem for Polar Stations 


Similurly compact reactors may be used by 
the Army, Nave, and Air Force at isolate! 
outposts, such as polar stations, for heat and 
tlectricity. Fuel oil now comprises 75 per- 
cent of cargoes flown to the United States 
eclentific station at the South Pole.7 

Nuclear power enables the Seawelf and her 
sister subs to cruise underwater indefinitely, 
smce Teactors, ublike diesel envines; do not 
require air. Surface ships cannot trade upon 
this advantage, but they do reap the other 
benefits—unlimited range and increased 
space. The latter may prove particularly 


Important in merchant ships, since it promises 


bigver payloads. 

The Russians have launched at least one 
atomic surfate ship, an icebreaker. Hut, so 
Jar as is known, N.S. Sevanaat will be the 
works first uatem-poweredl merchantman 
(page 312), Workmen of the New York 
Shipbuilding Corporation laid her keel lost 
May 2?2—National Maritime Day—at Cam- 
den, New Jersey. | 


Satunnck Naoved for Early Steamer 


This rokish-looking ship bears a time- 
honored name. The oll 5.5, Sovenndd made 
the first steamship crossing of the North At- 
lantic, a voyage that bemoan May 22, 1819, 
mod continued 2914 days. Much of the time 
she traveled under sail, since she could carry 
only a 90-hour supply of coal and wood for 
her wheezy one-cylinder engine, 

Baboock & Wilcox is building the new 
Savammdis power plant at Lynchburg, Vir- 
ginia, It will be a pressurized-water reactor 
Similar to those used bv the Navy. 

As partners in the program, the AEC and 
— * See "Our Nave's Long Submarine Arm," by Allan 
C. Fisher. Jr, NAtTeNat Ceronmarmc Macazoe,; No- 
Wermber, 1957. 

Soe "Mins First Winter at te South Pole.” bs 
Paul A. Siple, Nariowat Giwwaranc flanative, 
April, 1958. 





You and the Obedient Atom 339 


Maritime Administration have issued stuily: 


contracts for a number of other merchant 
ship reactor designs, including three which 
would use gas asin codlant, General Atomic, 
a division of General Dynamics Corporation, 
has made one of these feasibility studies for 
the gascooled approach. 

Dr. William Thompson, in charge of de- 
veloping a Maritime reactor for General 
Atomic, tald me that “any kind of system 
with which we are familiar today, if put in a 
ship, would not compete in cost with conven- 
tional fuel systems.” The same expenses that 
plague the power industry also affect ship 
propulsion, 

He prévlicted] that maritime reactors, al 
least in the near future, would find their most 
econamical use in “small, very fast ships 
where weight saving is important.” 


Atom Jets and Rockets Sought 


Secrecy shrouds details of the work in oir- 
craft propulsion, but the basic approaches are 
knnwn, 

Conventional jet engines compress air and 
force it into a combustion chamber, where It 
mixes with fuel and is ignited. Hot gases pre 
then expelled to ewert thrust, or the goses can 
(rive turbines that turn propellers Tn the 
nuclear concept, a reactor woul take the 
flace of chemical fuel and beat oir for pro 
pulsion (pore 345). 

Ramijets work on essentially the sime prin- 
ciple as jets, except that they compress air by 
the soe! af their flight throweh the atmns- 
phere, mther than by compressors. A ramjet 


will not Work until it has been boosted to: 


hich speed by another engine, In the ramjet 
n reactor could also be used to heat air andl 
eliminate chemical fuel. 

The nuclear recket principle is somewhat 
different. Conventional rockets, since they 
reach sinless space, must-carry tons of oxidiver 
—usially liquid oxyren—for combustian, A 
reactor does not provide heat by combustion, 
so there is no need for an oxidizer, thus elimi- 


nating much weight, However, the nuclear 
rocket would require a light gas, such as 
hydriven. This gas would be heated and 
expelled, giving thrust. 

All these nuclear systems promise ore 
ureat advantage: unlimited runge and dura- 
ton of flight. Conversely, atom jets and 
ramjets, and to a lesser extent the atom 
rocket, share one formidable disadvantage: 
welehty shielcling to protect crews from raclia- 
thon, 

Aircraft designers regaril] weight with the 
sume distaste with which clergymen regard 
sin, Weight subtracts from aircraft per- 
farmance, Yet technical discussions, for years, 
have centered upon the necessity for thick, 
hulky shielding in atomic planes, 

l was not so sure that these objections still 
held true after talking with Hall L. Hibbard, 
Senior Vice President of Lockheed Aircraft, 
Whose company holds a study contract for an 
aittrome that would utilize nuclear power. 

“We arte trying to develop a. method of de- 
fiecting radiation,” Mr. Hibbard said. “We 
haye actually tried 21 different approaches. 
More than that [ can'tsay, But ! will volun- 
teer this: If man is smart enough to use 
huchear power in peaceful pursuits—and he 
is—we believe be is smart enough to solve 
the radiation-shielding problem.” 

With Air Farce of AEC permission, Tony 
Stewart and I toured areas in several atewnic 
aircraft resenorch focilities, In the Idaho 
desert, at the National Reactor Testing Sta- 
tion, General Electric officials showed us o 
huge hot cell where radioactive components 
can be examined by television: an uncler- 
brown control room for reactor power muons: 
mil a bizarre shielded locomotive used to 
trunspart hot reactor parts [page 3435). 

In New Mexico, within the sheltering con- 


*Sre, in the NaTiNalL GrocgnvApsaae MaAjame: 
“Aviation Looks Abem) on Its 50th: Birthday," by 
View Adm. Emory 3, Land; and “Fact Finding jor 
‘Turmerrow's Panes," hy Hiteh Lo Daaden, both TBe- 
cember, O55: jen “Piving im the ‘Alowturch' Era," 
by Frederick G2 Voshuegh, September, 1950, 


Looking into the Van de Graaff Aceelerator’s Complex Entrails 


Argonne Laboratory uses this 4,250,000-volt atom amusher te study the mvasterics of subatomic 
physics: whal boppens te nyclei when they break info bits or fuse with other particles 
Scientists -employ o powerful electric chorge to propel protons down the Lirge central tube 
ot 16,000 miles a sitcom At the dube's end the protons smash into target muteriala, leaving 
ao debris of short-lived) particles amd transmuted atome—elements forged in this atomic 
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fines Of a rugecd Gqainyon, physicists from the 
Los Alamos Scientific Laboratory permitted 
us to see several critical assemblies, fore- 
runners of pussible full-scale power packages 
for nuclear rockets. Such assembligs are 
mock-ins which bring together small amounts 
of fissionable material in 9 critical, or chain- 
reacting, miss, thus. proving the physics and 
desicn of more refined reactor systems, 

Los Alamos scientists show o flair for the 
whimsical, One of their experimental reac- 
tors can be technically clossified cas an 
unshielded, bare assembly, so they call it 
Godiva. Another, with wicked character- 
istics, is called Jezebel. Still a third is used 
In developing & eround-test reactor known is 
Kiwi, the New Zealand bird that cannot fiy. 

Lockheed, at Marietta, (reorgia, is looking 
to the future ly testing the reactions af crew- 
men during long confinement in w simulated 
nuclear aircraft cockpit (pare 345), Here, 
hi), oS an intriguing sideline, the company 
expeniments with nuclear reactors as: a pos- 
sible source of industrial space heating. One 
AEC contractor warms.a few buildings with 
surplis reactor heat transferred to water lines. 
Lockheed believes this application shows com- 
mercial promise and has set up a new depart- 
ment to exploit it. 


Taming the Energy of the Stars 


All uses we have considered thus far are 
basal upon the splitting of atums, But there 
is another methad of obtaining nuclear enersy 
which man may one clay harness: this process 
is Iusion, the once-puzzling secret of the 
stars (page 320). | 

In fusion, two uch of a light element 
such as deuterium, an isotape of hydrogen, 
join together, releasing energy. A nucleus of 
common hydrogen consists of a single proton, 
but the deuteriuny nucleus contains both a 
proton andl a neutron. Thus, m deuterium 
fusion, four pwrticles merge. The combina- 
on ic unstable and one yarticle, either a 
proton or neutron, i immediately ejected. 

Uniortunately, deuterium nuclet find one 
another repulsive—iterailly. They bear puost- 
tive charges of electricity, us do all nuclei. 
Like charges repel. and upposites attract. 
However. deuterium’s aversion for itself can 
be overcome by tremendous heat, which makes 
the nuclei dash about furiously, collide, and 
(use. 

In the H-bomb, an A-bomb wrapping, or 
“trigger,” supplies the heat. No such drastic 
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silution is postible, of course, in taming the 
process for power. The scientist follows sev- 
eral itgenious approaches ta the heat problem, 
4) based on the use of magnetic felis. 

He may fire o discharge of electricity 
through tubes containing deuterium gas. This 
laboratory lightning bolt heats the pas and 
squeezes it into the tube's center, making the 
deuterium even hotter, and stripping its atoms 
of their orbiting electrons. Some machines 
employ on auxiliary electric coil, or winding, 
about the tube to prolong the “pinch” (page 
321)). 

Other machines. forego an electrical dis- 
charge; instead they constrict the deuterium 
with an external magnetic field. Such a field 
Induces great pressure on the confined gas, 
and the pressure increases its temperature 


millions of deerees, 
Golumbus Fires a Thunderbolt 


A group of Les Alamos physicists—the 
youngest [encountered anvwhere—showed me 
8 number of their machines aod “fred one 
of the largest, the Columbus If. A hank of 
10 Ruge capacitors, which store electricity, 
surrounded Columbus's tube. We retreated 
from the roam while, for several minutes, 
the machine built up its danpetrous charge. 

Ten seconds before firing, one man began 
Intoning a countdown. At zero second an- 
other scientist threw o switch, and «a noise 
like a rifle shot whiplashed our ears: 

Last January the British annownced their 
machines had achieved 9,000,000° F. for pe- 
rieds of 2 to 5/1000 of » second. United 
States spokesmen said they had attained a 
maximum of 10,800,000" F., but for briefer 
periods, Temperatures af alwut 186,000,- 
000° F. ure needed to make the reaction 
self-sustaining, Power pulses must last sey- 
eral seconds, not several milliseconds. 

One may confidently predict that by now 
the published firwres have been exceeded and 
that new techniques have been introduced. 
The Geneva conference will hear many scien- 
tific papers on the subject. 

Aost experts feel that useful thermonuclear 
power is years.in the future. Cree fusion has 
been tamed, same means must be found of 
fapping the energy on a major scale. No one 
knows how to do this at present. | 

Controlled H-bomb power, however, prom- 
ises almost inconceivable pdvantages. 

The oteans contain enough deuterium to 


supply the world’s eneruy needs for billions af 
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yours. Extracthin is nut expencive; deuterium 
may ost Jess than one percent the price of 
coil. ine bucketful of sea water, it has been 
computed, holds the energy content of more 
than three tons of coal. | 
someday thermonuclear eneny may be 
converted directly to electricity, since electric 
and magnetic forees, as well as charwed par- 


ticles, play integral roles in fusion. Scientists 


envision 2 distinct chance of eliminating heat- 
transfer systems and bulky generntors. 

Fusion offers vet another arlyantage— 
comparative cleanliness, Its ash, so to speak, 
is primarily helium, a harmless, inert gas. 
Fission, on the other band, creates hue 
amounts of «ingerous tatioactive waste, 
niosthy a debris of intermerdiateweight ele 
ments bork whew the heavy urariium atoms 
split. 

Shippingpart alone, in its first-year of opera- 
tion, Will accumulate almost four times as 
much radinactive materia) as a very large 
atomic bomb could spew out into the atmes- 
phete, A proceseing plant at the site removes 
dangerotis impurities from liquids snd gases: 
Ii sufficiently clean, plant water is pumped 
into the Ohio River, and gases are released 
inte the atmosphere, Underzround tanks hald 
the more virulent waste, including some solids, 


Atomic Wastes Pose a Problem 


Deadly spent fuel elements go hack to an 
isolated chemical plant in the Tdaho clesert. 
There, behind sheltering walls of concrete; 
acid baths dissalye the fuel elements, and 
chemical processes reclaim unfissigned uri- 
nium. Technicians brew the comples mixtures 
by opening and shutting valves outside 
shielded vats, | 

Don Reid, the superintendent, led me 
through this plant and explained! that the 
residue drained aff into massive steel tanks 
buried deep in the earth, Water pipes sur- 
round some of the tanks and curry off heat 
generated by highly radionctive waste: other- 
wise the waste would form gases difficult to 
contin, 

Some persons fear that, ss vast store: of 
waste build up, their safe disposi! miay prove 
a limiting factor in atomic development. This 
view, however, presumes: that nothing can be 
done about the problem. The AEC continually 
studies new disposal techniques, including a 
prondsin’ method of solidifying liquid waste, 
thus reducing itn bulk and containing much 
at the radiation. 


The National Geographic Magazine 


Holy a small amount of these fission by- 
products can be wae, at present, in the racic 
isotope prim. No service has been founil 
for most of them. 

But, as Mr. Reid observed to me: 

“The meat packers learned to tise all of the 
pit bot the squeal, We'll learn to use the 
waste, too, and we'll sell it profitably,” 


Fleeing from a Radiation Beam 


Tony Stewart und 7 had but one chince 
exposure Lo radiation. We had left the chemi- 
cal plant and hol driven across the desert 
to the biy Materials Testing Reactor, Dis- 
cussing a picture possibility, we saced up at 
the neactor’s bulky ‘shield amd awaited our 
escort, who had excused himself to moke a 
telephone call, 

A test reactor contains numerous openings 
where scientist<insert alloys, plastics, or other 
samples. Pushed deep inte the aterm fur- 
nace, the samples undergo o barrage that 
determines their ability to withstand radia- 
lion, We could see cuthnes af several such 
beam holes, as they are called, but all wore 
protective motal plies: 

Suddenly 7 felt a hand tapping my back, 
“Pardon me,” sud a quiet voice, “but you 
rentlemen ane stundine ina radiation beam,” 

Tony and | exchanger a startled Jook, then 
bolted! toward o.-comer of the room. He 
showel “early foot.” os the turt reporters 
sav, but | beat bin bya stride. 

‘The tian who had spoken strolled over— 
and Twas vlad to see he was smiling. 

“Its o weak beam, just a little radiation 
escaping from a hole,” said the techniciin. 
“We know it’s there and aveid it, duck tnder 
it, or hurry through. | don't think you stood 
long enough to get much exposure. But, if 
vou did, you TL hear about it.” 


Health Experts Guard the Public 


His last remark referred to our file’ badges. 
These badves, worn by all workers: and visi- 
tors, record radiation (page 348). The film 
would be developed at the end of our week's 
stay in Idaho. Tf it showed overexposure, we 
weulel be mortified, 

A few anxious days passed, but the feared! 
notice never came. Our exposure had been 
within permissible limits. 

The AEC is circumspect in protecting the 
general public from radioactivity bern at 
atomic centers, Scientists collect many plants 
und animals from areas around installations, 
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and then examine the specimens for madlii- 
activity (page 357). By such. regular check- 
urs they make sure there is never enough 
rodintion to endanger onimils or humans, 
either by direct exposure or by enting sliuchtly 
contaminated crops and other food. 

safety specialists feel their responsibility so 
strongly that they go to extreme lengths to 
check an ares. Take the case of the nocturnal 
spider. 

Scientists from the University of Georg, 
working on a research project at the huge 
Savennoh River Plant, near Aiken, South 
Carolina, felt there wis a gap tn their knowl- 
eee of taciation levels among local fore and 
fauna. Within the near-by woods live! a cer- 
tuin species of spider which, like the owl, pre- 
ferred night life. Birds, and perhaps a few 
animals, fed on this spider, sa it went on the 
agenda for a radiation check. 

A biologist volunteered! to kidnap several 
specimens. That night. with a flashlight, he 
crept about the woods on hands and knees: 
Before he had been 1 minutes at the task, a 
vigilant plant guard collared him. 

“What are vou dotng here?” snapped the 
ured. 

“Just looking for spiders.” 

“Sure you are!” the goaard hooted, and led 
him away for interrouation. 


Contractors Operate AEC Facilities 


The hapless biologist was merely conform- 


ing to AEC (philosophy, which emphasizes 


basic research, Unlike most Government 
iwencies. the AEC does not operate the facili- 
hies: it paves for and builds. Instead the com- 
Taission hires contractors to do the job, know- 
ing they will offer sttractive waves and get 
the best men. Contractors are not only per- 
mitted to engage in hasic research, they are 
required to de st. 

Their research embraces many fieliis of 
science and ts amazingly diversified. The main 
emphasis, however, is directed toward two 
major areas: understanding the tuature ond 
effect of rudintion, and finding ways of using 
that racintion for mankind, 

In the first ares, giant atom--muchineg mi- 
chines are a vital research tool (pages 3.35 and 
441). Scientists have used them to discover 
many new subatomic particles whoee fune- 
tions are as yet litthe understood. 

We also have gaps in our kKnowledee of hen 
the atom’s rave may affect living things, 
“or example, why does radiation. in certain 
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AMIS, seem to Cause premature aging? No 
one vet knows much about this problem. But, 
using mice, both Hrovkhaven National Lake 
oratery at Upton, Lone Island, and Argonne 
National Laboratory ot Lemont, Mhinais, study 
it: (pare 325). 

We know that radiation may damage the 
tenes governing heredity, thus affecting pn- 
born generations, But how much exposure is 
harmful? To what deoree? 


Radiation Damage Studied with Mice 


A vifted couple, De. Willian L, Russell and 
his wife, Dr. Liane B. Russell, seek the 
answers at Onk Ridge (opposite), Their re- 
search requires a population of 100,000 mice, 
which Jead pampered, playful lives in cages 
that are washed anid! sterilized’ each week, 

Radiation doses injurious to hoy tissue 
have been fairly well estublished. Scientists 
know most of the “thresholds,” of exposures 
where damage can be expected. But for 
senetic eects evidence long has indicated that 
there is no threshold diwe. Even a small 
arnt of radiuthon may cause mutations. 

“When we bean our work about 10 vears 
aio,” sid Dr, William Russell, “the amount 
of genetic damage expected from a given dose 
of radiation had to be estimated mainly fram 
studies of fruit Mes, Our werk showed that 
mice-were about 15 times as sensitive to muta 
tion as the flies. Humans are, of course, much 
more Closely related to mice than they are to 
the fruit fly. 

“We bove also shown that mutated cells 
are not gradually eliminated from the repre 
ductive glands during the life span. Thus 
there le no recovery with time. 

“Another important discovery is that by ne 
means all genetic damage is delaved for many 
tenerations in its expression. A coniderable 
amount.af it appears in first-generation off- 
spring.” 

The AEC, in its exposure regulations, makes 
die allowance for the Russells’ findinws. 

Sometimes the research in tadiation effects 
might be terme, not merely basic, but “basic 
basic." 

For example, one dav a Rropkhaven scien- 
tist asked me: “Woull you like to see my 
goldfish?” He showed me several laree tanks 
containing doxens of the familiar fish. Pre: 
liminary findings, he explained, indicate that 
goldfish haye a reaction ta X rvs not at all 
typical of the animal kingdom. [Hf one group 
gets a single larwe dase of radiation, most of 
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Isotope Lise Blankets the Nation 


In putting radiation to work, the AEC 
orbhahily has stored its most Conspicuous suc- 
cess with the racdioisatope program. 
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You and the Obedient Atom 


sheets of met] or plastic block beta riys- 
Girma mvs, ukin to X mays, readily pene- 
trate the human bork, 

Radioactive materials also differ greatly in 
their half life, the amount of time required for 
half the atoms to dissipate their radiation. 
Some substances have a half life af seconds, 
others of hours, days, weeks, or hunilreds of 
vers," 

Oak Ridge which pioneered the manofac- 
ture of radioisotopes, is Stil the Netion’s major 
source of supply. [ts laboratery has elaborate 
facilities for separating the elements and puck- 
uging thém on an assembly-line basis: In 
1957 Oak Ridge’s “atomic drugstore” mole 
14,126 shipments, including 583 direct to for- 
eign countriés. 


Atoms Select Construction: Sites 


Industry bases most of its radioleatope wes 
upon radiation’s ability to penetrate mutter. 
The gauge that measured! the thickness of this 


paper is anexample: Radiography, or making 


M-ray pictures of materials, is yet another. 
lt climinates the need for expensive, conven- 
tional electric-powered X-ray equipment. 

Hot atoms measure the density of mate- 
rials. as well as their thickness, and tn much 
the same manner. This has many applications; 
among the mest recent is the use of radiation 
to determine the density—and <o the firmness 
—ol ates for aircraft rumways, roudbeds, and 

When atomic rays strike phosphorescent 
materials, they cause emission of light, as in 
riciiim-cooted wateh dials, Numerous busi- 
nesmen foresee o bonanza for radialeetopes in 
this application. Self-luminous ship) and air- 
craft markers, runway lights, railway signals, 
and similar devices have been built. 

AEC installations did the spadework for 
alnicst all the commercial uses and are evaly- 
ing many more. Let's look at several of to- 
morrow's promising. gpplications. 

At Brookhaven | saw the world’s most un- 
usual gardens—indowr and outdoor facilities 
where gamma niys from cobalt batter various 
plants (paves 326-9), As days or weeks puss, 
the powerful roctiation affects some of the 
plant's chromosomes, which contain the genes 
ot heredity. Irradiated seedlings often show 
hizarre changes when they prow to muturity. 
Similarly, the offspring of bombarded plants 
frequently differ in unpredictable fashion from 
nora species, 

“Exposing plants to radiation is like beuting 


cist, 
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their cells with a sledge hammer,” said Dr. 
Jumes L.. Brewhaker, a Brookhaven geneti- 
“Tt produces some weir changes. Take 


We bent over a sickly looking plant and in- 


spected its recfish-purple flowers. 


“See? They have eight petals instead of 
five,” Dr. Brewbaker beamed, “We call that 
effect fascination. Two broken chromosomes: 


grew together, and eventually they produced 


double fowers,” 

The flowers, however, drogperd as if suffer- 
ing from some blight, and many of the leaves 
were undersized and misshapen. 

“We gave the plant a 500-roentgen exposure 
when it was quite small,” the young. scientist 
said, “Ti vow examined its cells closely under 
a microscope, you would find that they hac} 
divided in wild disorder, like cancerous 
prowtnh.” 

Most mutations prove undesirable, but 
some dire highly beneficial, Radisxtion-tneuces 
Changes have vieled] such prizes as rust- 
resistant oats and wheat ond early-yleld fruit. 
Meanwhile. stientists hope they may be able 
to produce radically different species of plants; 
atl research institutions from many parts of 
the United States and numerous foreign coun: 
tries send specimens tou Bronkhaven for an 
atomic harrage. 


Ruys Show Phosphorus Use in Sheep 


Agriculturists. commonly use racioactive 
phosphorus, calcium, omj other isotepes to 
determine how plants utilize elements con- 
tained in fertilizers. Their findings have 
chinged previous concepts about plant feed- 
ing. An Oak Ridge farm operated by the 
University of Tennessee adapts the technique 
to animal studies. There | watched veteri- 
narinns skillfully inject radiophosphoarus into 
the jugular veins of sheep, Measurement of 
radioactivity in the animals’ excrement would 
indicate how much phosphorus they had re- 
tained in their bodies for bone-builifing andl 
other vital functions, 

AEC s experimental medical program takes 
#4 its principal target that most enigmatic of 
SCOUFEes, CUNCET. 

We have long known that some cancers 
succumb te radiation. Scientists theorize that 
the cancerous cell, being primitive in struc- 
ture, is more susceptible to radiation damage 

*Ser “How Old Te Tte" by Leman], Brig ond 
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Blimp, Balloon, and Smoking Tower Test the Wind for Fallout Effects 
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than normal tissue. A few years aga, mulio- 
uctive elements seemed the answer to. cancer 
crusaier’s prayer. AEC literature, however, 
states frankly that their present usefulness in 
therapy is limiter. 

True, gamma sources have heen highly 
éfective os substitutes for X-ray muichines 
(page 345). Radiophasphorus controls poly- 
eythemin vera, an excess of red blood cells, 
and ratlin-iddine has benefited thousands suf- 
fering from byperthyrondism aml cancer of 
the thyroid gland. Generally speaking, how- 
ever, isotope therapy has nol been conspicu- 
ously successful. 

“We haven't made any real inrdads into the 
cancer problem, because in nest qes we 
haven't been alilé to localiae the isotopes in 
cancerous tissue,” explained Dr. John H. 
Lawrence. Dr. Lawrence heads the Donner 
Laboratory and Donner Pavilion, medical re- 
search facilities. at the University of Cali- 
fornia. The AEC supports these facilities and 
similar ones st Onk Ridve. Brookhaven, and 
the Universite of (hice. 

The isotopes-vs-cancer story is not one of 
unteliewed pessimism: it has its promising 
aspects, 

Atom tracers have been used in mary wavs 
to follow complicated chemical reactions in 
blood ant) body cells, and even to study the 
manner in whith cells divide and multiply. 
These techniques arm researchers with knowl 
cive essential to on ultimate understand 
of how muligneincies occur and spread. 





Hormones. Influence Cancer Growth 


With wnfilaeving determination, scientists 
strive for break-throughs in radioisotope 
therapy. ‘The record may have been disap- 
painting, but bold new megsures are being 
trierl. 

Sclentists have demonstrated that hormones 
secreted] by the pituitary glind—located 
in the head—contribute to the growth of 
least cancer, Since the gland is not essen- 
tial to life, the Tniversity of California de- 
strove it precisely with a cyclotron beam. 
The University of Chicago accomplishes simi- 
lar results by implanting irrodinted yttrium 
pellets in patients. 

At Brookhaven persons with brain tumors 
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have been treated by meutron beams fronts 
reactor, Doctors first elve each patient an 
miection af boron salts, which concentrate 
briefly in the tumor. Boron captures new- 
irons and discharges powerful alpha rays 
through the tumor. This technique is ex- 
pected to be more effective with completion 
of Brookhayen's ew medical reactor, which 
will have special facilities for tumor irrodia- 
tinn and other experiments in muclear medix 
cine, 
A New Approach to Lewkemin 

Doctors at Ook Ridge use a radical new 
treatment for lewkemia, the blood cuncer, It 
has alwavs been difficult ta treat this disease 
by inmadiation because the rave destrey vital 
bone marrow needed to produce new. blood 
cells. But some patients hove been exposed 
to gamma mays from a cobalt source, and then 
have recelver) bene injections of marrow with- 
drawn from relatives, The injections act as 
transplants. repluciow ioadiated marriw, 

Patients at the various research centers 
volunteer, of course, for experimental treat- 
ment, and all must be reférred to the hospitals 
by other institutions, | aaw a number of these 
patients, ond well de | remember the poivnant 
resiemation on their faces. There was a single, 
smiling exception; a small boy, the victim of 
leukemia, 

He sat ina wheel choir while @ nurse rolled 
down a corridar, Though the boy's face 
was wan, it wore a please! ¢rin, ond he 
scanned with eager attention a booklet telling 
In comic-strip form the story of peaceful 


atomic energy. As he tured a paue, | 
vimpset the tithe, “Dagweei Splits the 
Atom,” | 


I do not know to what ultimate fute that 
boy was being wheeled. Hut he realized the 
atom mizht hold hope and renewed health for 
him, and he was trying to understand its 
strange forces: 

Each of us, too, has a stake in the otamic 
revolution, even though it may pot be so direct 
anc vital as that of the littl boy. We have 
cross] the threshold inf a new efa, as yet 
dimly perceived, But we know it will shape 
and ‘change our lives in ways undreamed of 
today—and there can be no turning back: 


Swathed in Plastic, Hreathing Piped-in Air, a Worker Checks a Hot Gell 
Before clean crews ot Oak Kidge National Laboratory. can enter, somecnn bas-to make 


anh? the noon is reisonaubly sale. 


This min, soon through three feet of quid und plate 
wloss, tubes a Geleer counter reading 


Leavine. he will change clothe: and iskp a shower, 


Large meta) oem infront of him polishes Irradiated metal for photumicrographs (page B22). 
Weetartiriome tir Satiune! Gengragile Muiigtepter BL duthaiy Berar, © NoOL ee. 





What is it like in Europe's largest satellite after a decade af 


Communist rule? 


Here a distinguished hisband-andavife team of 


American journalists provides an answer 


Poland Opens Her Doors 


By DELIA and FERDINAND RUHN 


With Photographs Ay Erick Lessing, Magnum 


“Ladie¢s and gentlemen, we have just 
landed at Warsaw airport,” 

How easy it had been, flying nonstop from 
Brussels. to pierce the [ron Curtain at 14,000 
feet. For almost 10 vears Communist-ruted 
Poland bad been virtually sealed from the 
Western’ World. Now the door had been 
cpencd—part way. Westerners could come in, 
and a limited number of Poles could get out. 

What kind of welcome, we wondered, 
awaited two American reporters? What kind 
of country hel Poland become? 

The customs inspector, o smiling young 
woman, waved ws through without opening 
our baggage, A crowd shivered outside the 
customs shed, Some passengere were being 
met by friends of relatives. A familigr figure 
shouldercd his way through the throng—a 
Polish friend we had not seen for 10 years, 


Lost Liberties Regained in "S6 


We had written our friend, with some hesi- 
tation, to tell him we were coming. Perhaps 
it would not be “healthy” for him to resume 
contact with Americans, Yet here he was, 
and he showed every sizn of being delighted 
to see td, 

His erecting was only the first of many evi- 
dences that Americans were welcome in Po- 
land. Before “October,” the nume Poles give 
their bloodless revolution in the autumn of 
1056, this would not have been so, For then 
the Polish peaple regained some of their lony- 
lost liberties. amone them freedom to mert 
and talk to foreigners without fear. 


) s VER the loudspeaker came the wards; 


Traveling through the country for five 


weeks, we made scores of new acquaintances 


piel even a few firm friemis, We were never 
shadowed by the police, as far as we knew. 
We met oo interference os we ohseryed Polish 
life, Everywhere we found signs of irienilli- 
nes, courtesy, and intetest tm cur country. 


Poles Eager to Tolk to Foreigners 


Each time we rode a crowed tram, o Pole 
fot up tooffera seat. Orelse people squeezed 
together on the wooden benches to make room 
for ws, Then the conversation began, 

“YWou art Gernuin, perhaps? English?” 

The truth was greeted with excitement. 

“Ah, Americans! Vou have come very far 
—to visit relatives, no doubt?” 

The word would be passed along. “Ameri- 
cans!” Pleads woul turn, and people wiult 
uravitate toward the two strangers, Then 
came the personal histories: 

“T Jost two brothers in the first war, two 
sons in the second.” (ir, “My home in War- 
saw was bombwd, and 7 lost everything.” 
Sometimes, “J was in Eneland for six years, 
Ooce my English was good, but when one hos 
no chonce te praction....” 

Inevitubly someone said, “Poland is a pour 
country, butwe are working hari] to rebuild, 
You must have it much better in America.” 

There was a teacher on an excursian with 
her class of 35 fresh-faced. teen-age girls, 

“Please lend me your camera,” she begged, 
“| want to take your picture. Then if you 
send it to me, To can show that I've seen 
Americans. ~ 

There were many who said, “I have trela- 
tives in America.” One man confessed: “T 
have forgotten where my uncle lives, Is there 
a place called Chicago?” 


Grim Faecs of Poland: Steelworkers Rest Beside Their Blast Furnage 


For centurics a. granary vl Central Rorope. Polini yaderwint an bitlustrial pevalation after 
World War ll The sequisition of mines and factones in former teorman territory triecered 
A imiration from fart to cite Uke that experienced br the United Stotes at the tourm if the 


334 


century. These men jabor in the nation’é Jargest steel mill at Nown Huta, near Krakow. 
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The Authors 


Ferdinand! Kuhn joined) the staff of the Yew 
Tork Timer in 1925. Six-yearsinter he marriod 
Delia Woli, un associate editor of Current Mis- 
tery. Since then the Kuhns have become one 
af the Nation's mest respected’: hushaned-and- 
wité teams of journalists 

During onl after Work) War 1 Mrs. Kutn 


wrote for various Government ugencies; her 
husband, after 12 yeors os a Lotdon corre 
spondent, served as Chief of the British Davi. 
jon, tice al War Information and. later, wa 
Deputy Director of the OWT From 1945 to 
19553 Mr. Rukn way international uffaire re 
porter for the [Pasdtiegion Pout, Kenly. ine 
terested! in world polities, the Koslins have 
reported trom the Far Enat, Tnelia, North 
Alrica, anal much of Europe. 





A handsome old woman. wedeed bexide 
us in 4 train compartment with her grend- 
daughter on her knee, declared firmly: 

“T Knew right away you were Americans. 

Only Americans have: coed teeth.” 
_ Considering their long years of isolation 
from the West and of listening to propaganda. 
it was not surprising that some Poles had odil 
ideas about Americans. 

“Don't you all do rock-and-roll in the 
streets?" one woman asked. But the Interest 
in tock-and-roll, especially among Polish stu- 
dents, was more than offset by the thirst for 
American books, plays, and films, and for 
news of the scientific and technical progress 
of the past 20 wears. 

“Weve been cut off from all this, and we 
must catch up,” was the way one high-school 
teacher pout it 

Most of these conversations with Poles were 
conducted in a mixture of bad English 
(theirs), worse Polish (ours), and indifferent 
Germain (alindst everybody's). Sometimes a 
litte French helped things along. Always 
the tulk was spiced with expressive vestures, 
Eagerness to communicute gets Vou Over many 
betriers, In Poland the languaye barrier is 
serious, for the roots af English and Polish 
are different, and Polish pronunciation cares 
hard to English-speaking pedply. 

Poles rightly complain that Enylish is il- 
ligical, if mot idiotic, what-with howsh, cowl, 
devgh, rough, throvek, all pronouneed dif- 
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ferently. But they are the first to symypetthiae 
with any foréiener who <truceles to cut his 
way through the thickets of Polish consonants. 

For example, there is nothing to stop your 
walking into #4 high-tension wire in Poland 
except the sign Nirherplersedstwa!—which 
simply means “Danver!” [1 Vou Want to ex- 
press polite surprise, you must learn to sav 
Aeeizvvticie!—which is the way Doles say 
“Really!” 

Luckily, Polish people are ready to laugh 
with you, and they delivht in teaching you 
some of their favorite toneue twisters, 

You will be asked to wrestle with chrsaszre 
freed w treinie —which, roushly translated, 
theans “the cricket is singing in the reeds.” 
Anyone who can master that is teady for the 
ultimate. [t is all about Peter. who isin dan- 
ger of putting too much pepper in the pork, 
ave it goes like this: 

Nie pieprs Pietrse wieproa pleproem, ho 
precpicproyir Pietroe wie prea pie prem. 

Really! Oro rather, reeczywiscie! 

Sow that trafic both in-and out-of Poland 
has increased. many Poles are making aneffort 
to learn a Western language, and Enclish ts 
the most popiilar, 

This is true not only of youngsters, who 
have had to study Russian as a seconi! Jan- 
fuse in schools. but also of their parents; Ln 
the provinces English-speaking Poles are still 
ioranty, but in Warsaw we found friends and 


chance oequaintances cayer to guide us arourul 


the city in our own languave, 
A Reborn Warsaw Rests on Rubhle 


Although Polund’s capital has a recorded 
history going back to the 4th century, it is 
one of Europe's newest cities: 83 percent of 
it was destroyed in Work] War TI. 

The rebuilding of a city of more thon a 
million peuple is an epic, We cannot begin 
to do justive to it here. The first chapter 
would describe the colossal task of clearing 
miles of ruins. It would tell how thousand< 
of men and women, boys and itl <et to 
wotk with picks and shovels, opening paths 
through the debris, Another chapter would! 
recount the mobilizinu of architects and art- 
ists to craw plans for the new city. 


Stalin's Gift to the People of Poland: » S-story Skysoraper 
Sate 5,000 Rusaion technicians und workers erected the neeile-spired Palace of Culture ane 


Sciince, which ceonminates: Wariaw 


It contalns 2500 roams, three theaters, hed fect pon 
Picture balk, musta, and a swimming poo! 
Gothic”; livishing mock praise on. ihn 


Wroteavians coll thie architecture “Stalintet 


skvacreper, they describe it as “tiny, but so beautiful.” 
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We sow the giant enterprise ot an Interest: 
Li Mee Voout 40 percent of the plan 
i Ta heen realized Hroad new orbenes hal 
barn cot through the tubble and paved. Sofie 
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iertnient baihedines 
lined them for miles 

some were tneied even to the st nor 
ml cecorative iron crillwork Cithers wert 
Hl) raw faces of brick frame) tn woolen 4eaT- 
folktinug. SOT ethers were in the foonintion- 
diveiny stiue. With cranes and eirth movers 
towering over vost h bles 

in some parts of the destroyed city the 
rubble was tog lhick to be carted) away. Sa 
tows smply leveled and taed ax a founda 
titi, =~ his mexyrloinner) why Tiny of Eh thew 
bmlidines perched as much gs JO feet above 
the level of the pavements. Ari heplorists of 
eemite far-o time will fined traces af suroessrve 
Warsaws at different levels, as they found the 


nite Cities of aochent Troy. 
wie Architecture: SS tiuilitusd Ciothie 


Aiany untouched ruins stil! lifted their 


CTA ehanes ck ware CAyHsne ned] Wiles 





empty archways, and stulrtases that Jed no- 
where, MNoture hee charitably softened some 
of their olthoes with weeds and vines 
Rebuilding went into high gear in 1052 
Five vears later we found a new city, big 
enough to tease Poluntls eeverunent and 
mire than 1.000.000) peopl Phe characte 
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Poland Opens Her Doors Sui] 


We asked a Polish economist WV tuat 


well yi tall this new architectural style? 
He answered! drvly Stalinist Guthic—vin- 
And be added 

Expensive and pretentings, but we didnt 
hove much choice. We were cut of trom.-the 
best in up-todate design and town planning. 

In all Warsaw we met no one who had a 
kind word to say for the 


tame of 1 O75 


wetwur sivle, or for 





its moet conspicuous expression, the Palace of 
Culture This is the 
sift of Josef Stalin to the people of Poland 
He not onky give the building; bis architects 
eiened it, antl he sent 5.000 Russian work- 
men to Warsaw to build it 
The Palace cost on estimate! 334,000;000 
atl bowaes three theaters 
an elaborate Conrese Hall of red and gold 
and marble thot seats 3,000 poe ple 
Wherever you #o in Warsaw, the Paluce ts 
visible on the horizon. For the stranzer, the 


AnG ee nee. 1 SCOry 


an 
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landmark is usetul. To some Poles, however, 
the ever-present tower Is on Irritant 

The best plate to tuke a picture of Woar- 
‘is from the: Patnce. [t's 
the onky place you can’t see the Palace! 


Siw, We Were told, 


Warsaw's Old Town Lovingly Restored 


With Stalinist Gothic a: a heekground to 
their daily lives, Warsaw people needed ane 
craved aoine wisible link with Uther histor 
Polish past, The Old Town of Warsaw, the 
State Miasta, in pearticular, had been ome of 
their national treasures, Scholars, artists, and 
natriot= had lived on or near the old market 
square. Mane Cone, co-discoverer of radium, 
had been bern near by. The 17th- 
[Sth-century had = sted 
until Poa9, 

Then war swept Polind, and by the end a 
1944 hardly a single structure im the Old 
Town was: standing. 
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In September, 1943, a 
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Poland Opens Her Doors 


loth-century Polish classics, the works ol 
Marx ond Lenin, translations of novels bv 
Jack London and James: Oliver Cunvood, and, 
in English, irrelevant odds and ends like fates 
for Adeericun Gardens, Principles af #ar- 
fertulogy and Jmomunty, and a two-year-ald 
copy of House Beentiful. 

Today the children, not adults, hove the 
dvantage in Polish bookshops. Perhaps iit 
of economic necessity. the most renowned 
poets and artists of modern Inland are willing 
to write and paint for children. The results 
are the moet charming books we have seen 
anywhere, 

Prices range from 25 cents for paperbacks 
to about two dollars for eapuisitely Mustrated 
eolorsprinted yolumes in hurd covers. Not 
since Beatrix Potter, Lewis Carroll, Sir John 
Tenniel, and Arthur Rackham have such tal- 
ents been put to work for a younger genera 
lion. Orso it seemed to us. 


Queues Form for New Goods 


Only one Warsaw. luxury is really olay: 
windiy-gazing. Along a main street called 
Nowy Swint—New World—knots of peaple 
cluster around shopwindows, Often it means 
that something new has arrived—rainciuts 
from Czechoslovakia, perhaps, or bright- 
colored woolen sweaters from the Polish mills 
at Lodz, or a bolt of <ilk from China. Ft the 
new article is within the range of the pocket- 
book, a queue forms. The long Hines of drably 
dressed people—men reading newspapers, 


women with patient faces—are Warsaw insti- 
tutions, And the same was true in every 


other Molich city we saw. 

Queuing up can teach one a great deal about 
life in. Pelund. 
the first seen there in six months: another, to 
tiny sugar angels to decorute the Easter feast 
and delight the children, But many ques 
form only for the purpose of filling the fam- 
v's daily needs: a loaf of brown or white 
bread, or coarey céleb, the delicious coarse, 
dark rye bread; ot a few carrots and beets for 
making berscet, the favorite Polish soup; anc 
perhaps o salt herring fished up from o hiv 
harrel. 

While the housewife waits her turn for daily 
fare, she con admire shelves of luxury foods: 
jars of diem, plum or strawberry: cam. uf 
pintapple preserve from Ching: hams mane 
tones: and Americon fruit juice in small 
ting, Hut rarely can she buy them 

One day we joined a queue with the greedy 


One fine led us to lemons. 


ShT 


jrurpose of gettin a twoe-ounce fin af pow- 
dered coffee we had spied in the window of 1 
shite emporium. We ¢oveted that coffee. Fur 
doys we bod not tasted anything but coffer 
substitute, made fram grain, When our turn 
finally came, the salesgirl met our request with 
a flat" Vieme!" She said it three times, shook 
her head, and waved her arm negatively, ‘The 
tin in the window apparently was a dummy. 

The people waiting behind ws craned their 
necks and showed] impatience. Then a tall 
man oof ghtt 65 stepped aut of line and 
joined is. 

“De vou wish to buy coffee?” he asked in 
Enghsh. We told him we hod seen s tin in 
the window, 

“Tf it isin the window, then there must be 
some for sale.” he said firmly. “That is the 
rials.” . 

He argued with the salesgirl, who shrugged 
her shoulders, He culled the manager. After 
at heated! discussion, the manager disuppeared, 
The queue lengthened. 

“It doesn't matter,” we assured our courtly 
helper. 

“Tt does matter.” he answered, “Vou shall 
have your coffee. The manager is searching 
the basement, Are you English, by the way? 
[was in Englund before the war’ 

The manager reappeared, bearing a tin af 
cofiee like the one in the window. The tall 
man presented it In us with a flourish. At 
this point, we did not dare ask the price. 
Qur bill was 95 zlotvs for two ounces of cof- 
fee, or nearly S34 at the official tourist rate 
af exchange. We paid it, the wildest extrava- 
gance of all our time:in Poland, 


Viet to Ciuchy Full of Surprises 


The Polish idea of extravagance: is the 
Cluchy. This is the name for open-air muar- 
kets in Warsaw (and other Polish cities) 
where goals from phrosd are bought and sold, 

For Americans, i visit to Warsaw's biggest 
Ciuchy ts full of surprises and not o little 
pathos (oppasite). To reach the murket, vou 
equteze aboard a ced trolley car oppesite the 
forbidding Communist Party building, After 
huving a ticket for 50 grezy (two cents), you 
hang onte a strap as the trolley rocks across 
the Vistula River by one of the city’s two 
main bridges, The first step across the river 
if Washington Kondo, surprise No. |. Here, 
ironically, stuns » Russian war memorial, 9 
heroic profile carved in stone, 

The trolley continues down-a broad thor- 
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niques were me oon au te Limnst 


evervthing was secondhiend, vet noth 
ing was really old 

Hurl the war de trove PVeCry Wet 
ure of the ist, every westige of oltl 
Poland? We cdecovered the answet 
vhen we Uiveled to Krakow (pro 
iunced Krahkeol), from i148 to 
L396 the capital of Polish kines 
1eart of litimnal 
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Rebed ond Mitered Bishop Blesses Pildcims 
Wlossed Before the Black Niludonna's Shrine 


Desiite Communist teachings, Poland remains 95 percent Ro 
man toatholis Bach vent thetic of the taithiwl meumey to 
Lore tach ich far Wendy Pore ol Le y Lia | | I Wl | iO 
to beat et TOE gl by St. Luke and owned by Ch errant 

Login crediis the painting with supernaiiiral power: f) 
fein of the phrine iguinst Swedish lovaders in the 17th cents 
rillied Poles amd ‘saved the counrn 
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\ the bishop's vestment copies the Bluck Madonr 


Outdoor eonfestomoel, os plain woolen choir, teeiile the 
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maine #8 wh milion pilerina crowd the town. Kesiclents throw 
their heer metinees putting 20 euews in o athele fem. 


Wore keel coptsiche (he chapel where the Madonna is ex- 
hiliitcd threugheut the il 
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refresherl hy Kerakdw's castles and churches, 
its towers and archways mellowed by time. 

On our first wilk throuwch the town, a: boy. 
af about 12 in a student cap attached himself 
tow. He scenes! to want to walk with us, 
although we knew only a few phrises of 
Polish. and he could speak nothing else. His 
Hrat qian wis: 

“English? 

*Amervin, we answered, 

‘New York?” 

“ad. Washinton.” 

A tig: smile lit up his face. 

“Washington—Kascinszko!"” he shouted. 
We stopped and showk hands all around. “To 


him, “Washington” meant George Washine- 
ton, And Koeclideke, of course, wos the 


young Polish engineer who fortified West 
Moint ond Soaratews, aod helped Washington 
win the American Revolutin. 

Having established this bond between us, 
our von friend said no more until we come 
to Krakiws huge main square. There women 
in bright shawls were selling shriveled apples 
and scrawny chickens outside the arcaded 
Vadeceaace? Cloth Hall (page 478). A toy 
salesman Sstrugeled to avoid bene drapeedd off 
his feet by a cloud of rubber balloons that bil- 
lowed above him. A dozen young men stood 
supine ata 1950 Chevrolet. 


Kosciuszko: Glorious Failure 


The boy led us to a tablet in the pavement. 
“Ruoscinszke'” he onmeurced again, 

This was the spot where the young veteran 
a the American campaigns bad taken com- 
mand of Pokiund’s uprising against the Rus- 
ejane in 1724, Our euile, his mission accom- 
plished, left us with fervent handshakes. 

Rosciuscke's insurrection failed. wmd its 
leader, badly wounded, was carted off to St. 
Peterkbure a prisoner But in the eves of 
every Pole, bis was a glorious failure. On u 
hill wutside Rrokdw his countrynien built a 
menverial te him in the form of a huge mound. 
100 feet hivh, Dust. from Sarateva wae 
browght there and entomber) with earth from 
Rosciuezko's battlefields in Poland, A future 
Presvlent of the United States, Herbert Hoo- 
ver, spoke from this mound to 30.000 grateful 
Poles in 1919, when he had charge of Ameri- 
can Telied. 


The National Geographic Magasine 


One other <pot in Krakiw isa place of pil- 
grime for every Pole who venerotes the 
memory of Kosciuszko. This is the Wawel, 
the “Acropolis of Polund,” a wall-enclosed 
hill on which a citadel, cathedral, ancl royal 
castle tower above the Vistula and the old 
city (pume 37). 

In the much-restore) cathedral, a verger 
led wa te the royal erypt. There, among the 
tombs of kings and wther national heroes, he 
pointe! te a marble sarcophagus bearing the 
name Todos Kosciusrko. 


A Wartime Treasure Hunt 


Next to the cathedral, in the royal castle, 
we had the mest overwhelming surprise of our 
entire stay in Paland. ‘This was our first 
sieht of the Krakow Altar, carved in weed ane 
palated between 1477 ond 1489 by the gents 
whom the Poles call Wit Stwosx and the Ger- 
mans Veit Stoss, The moment we saw it we 
knew we were in the presence of a supreme 
work of art (page 384). 

The altar had been dismantle and was 
heing restored in-a wing of the Wawel Custle. 
Each of its 18 sculptured panels, representing 
scenes in the lives of Christ and the Virgin, 
was stinding on a giant easel at eve level. It 
was as If the Sistine Chapel frescoes hac some- 
how been brought down from their ceiling and 
put where you could see them at close range. 

“You Ameticans are responsible for bring: 
ing this altar back to our city,” Prof. Karol 
Estreicher of the University of Krakow told 
ws. When the Germans invaded Poland In 
1634. they took the altar to Germany and hid 
it. After the war, [rofessor Estreicher worked 
with United States authorities te locate it. 

“Tt was like a detective story.” he recalled, 

“In 1842 the Polish underground in Switsxer- 
land learned that our precious altar was in or 
hear Niimberg, When your American sol- 
diers took Nirmbete in 1945, officers began 
searching for it woder the rubble of the city's 
meétieval castle. 

They found that what looked like a small 
cellar was really the entrance to ow hue 
underground vault, Wour men had to open 
three 10-foet-high pairs of steel doors, set iin 
concrete, ti get into the vault. That's where 
they found the altar. 

“They packed it carefully and sent it hack 


Children Near Gdansk Use a Russian Tank in Place of Swings and Seesaws 


Polanil, like Europe's other Curnmuntet Ipods, bas many memorial to Roselan arms, but the 
Guthor saw ony one stntue of Stalin, a commonplace elawhere in the Soviet bloc, 
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-a wedding 
andl tue christenines in. the 


CeTeINnMeS Were Boing on at once 
wt the hieh. altar, 
sickle chiyprels 
After the ceremony the family took us to 
their home in what hal been 9 spacious six. 
room apartment. Today four families acciupy 
the fat, <hariqw bathroom and kitchen, (ue 
hests consitlered bheinselves 
thoy have Two fool -siven Poon, 


fortunate, fin 
lenty of old 
family furniture, aol woerand pian 

The christerune feast, spread out on a white 
erie Dieed brig 
white brea, anil two 





cloth, consist) of old meats 
Polish hom, liver posto 
kinds of cake. With the meal we were offered 
three kinds of vodka; 

mined with cherry sirup cr 
for the ladies, After dinner the listess served 
in small chime cups, 

Hy such family feasts as this one; by on 


awervine devotion to the Catholic Church, aod 


straight and fiery bor 


the men beraes 


renl cohee 


by remembrince of saints cre heres anml fis- 


The Wawel, Shrine of Saints and Patriots, 
Endures Hestde the (oet Vistula 


hieteval kings ferilt the willed town, complete with 
Gilore atl dathediral, i cua Rorakiw, for-alaist five 
centuries the rovnl capital Anstman conquarors m 
ihe eth ¢entioy, turn) the castle inte liarracks 
Poles restored - tt before and aticr World War}. To- 
thay the ociverside Wirwel aveves ae a national shorter 
The curntains the tommke of St. Stanmielas 
miiron af Patan, Rokcharki Palin 
puinot oni Vinercan Kevolytion 


Cathertral 


mrt) Tacheuieg 


yoluotoer Ley thw 


tare Mace, the Polish people keep their past 
chew to their cluily lives 

They keep it glive, too, by catelully pre- 
serving folk sonws, dances, ond costumes (page 
$360), A Pole goes as will about a troupe of 
folk dancers and singers 23 an American dines 
about a winnie hasehall team. The peyeant 
weem to recall something he 
mcked pway in a dumily chest, in childticwl 
The soos: adopted fram old tunes, may be 
those he heard his grandmother sine, The 
whirling peasant dances stir his blovl 
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Audience Demands FPive Fencores 


We were lucky to get tickets for a periorm 
ance by one of the best of the -stime-anel-clance 
troupes, the Mianewsre. The company wae is 
seTuprolessional one, recruited from farm vil 
lives. The program wisa mixture of choral 
singing with soins pnd dances from a dozen 
parts of Poland 

Cine singer impersonated i farmer driving 
o team of horses, He hroweht down the buuse, 
and we couldn't understand why. Our Polish 
companion whispered the explanation: 

“The farmer & saving, “Lhont beat your 
[hat = 
Even if vou feed the horse a 





or make him pull a flood few) 


heavy for him 
lump of sugar, he won't like you. The farm 
ers forse never forgets, ~ 

lence, remembering the long years 
beaker iy Naa 
drivers, saw a political implication in the sone 


horse 





The mut 
coi = beri nnd = (Comnunise 
as well ws exciting showmanship. The Larner- 
had to give five encores the 
crowe would let the show 2n on 

The Aiazowsee troupe hes traveled as far 
aa Pepin ane Londen, In England they hud 
learned ‘AL Lies Over the 
ane they sung tt with great charm 

When the the Pohes 
arian! ies formed, smiling antl ewer, to see 
whether we, the Fonglish-speakine visitors, hie! 
liked the. effort 
nod hard to show our appreciatian 

Later we backstage and met 
AAT +i 
that her VW CHET PPeEe 


Siete before 


Bunnie Ocean.” 
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City, ims Ch. my darth, 
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Chementines. 


The words «hould not be too hard for them 


ad anyway, “Olenentine i a sung of 


lsty Your pienerrs who were fot wnlike 
these citieers gn dancers from roral Poland 
Phe sermons theater, ton, has its enthusissts 
I every Mooboervel 
[na ciressine Pon in Wiirsuw s yaet Palace 
ence, We talked! thowt Che 
Evo Krasnodemska. 
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if companies in Warsaw 
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Polish version of 


Off-Broadway Con pines. 


Krvsnodemsky was appearing im ft 
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pecs] that twas popular because it echoed 


ine i Frid FeV rij i itp 


dalletaets | bacel (cenlce by ee I va lhe lar 
wich tid been phenonernalhy propels 
a 

Poles 


experiences Lint had Cone fo sa. muy 


turing the war 





= i i i E 
Patriotism in Chopin's Whiuste 


The Poles also have an insatiahle appetite 
for translations of Alolicre und Shaw. ane fon 
their own J9thecentury dramatists who wrote 
irom exe, when Their country wis Pertitioned 
among three neiwhboring empires 


The plavs, novels, and oshe Of Lhts-peril 


helped keep the Iles hae ive nitionhas| 
in particular: has stirred 


the dark. veurs. He, of 


ahve 
Polen price throweo 


is 4 hap i 
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course wise birthplace at “els 


vee Wile. 78 miles west of Warsaw. 4 a 


national shrine, Here, every Sunday ft 





Poland Opens Her Dowrs 


spring and summer. the public is invited to 
a Chopin concert. 

With a crowd of Polish tourists, we stood 
in the Chopin family living room while a blind 
pianist, Edwin Kovalik, played the “Ballace 
in A-Flat Majer” and ether Chopin pieces. 

“He learned all his music in Braille,” Rova- 
lik's sister told us, Chopin himself would 
have liked the achievement, Asi bey he was 
delighted by the «kill of a blind base-viol 
Haver in a near-by village. 

Although Chopin leit Polund forever at the 
age of 70, he never forgot the melodies he 
heard in the villuees near Zelasowa Wola. 
His polonalses and masurkas, by their very 
notes, sine of Poland, A poulonmatse is a show 
dance af Polish origin; 0 masurka is a lively 
dance in triple lime which originated in 
Muazovia, the region where Chopin was barn. 


Side Roads Lead into the Past 


Traditional Poltnd tives in Chopin's music, 
nel alan in the form villages around his hirth- 
flace. Here. om the great north European 
plain, is the Poland we had imagined: a wide 
expanse of flat or gently rolling fells, with 
a high sky and far horizons like thaw of the 
Dokotas. Tey winter winds blow snowdrilts 
high ozainst the houses: In the lone, slow 
spring, which lasts until mid-May, and in the 
relatively short summer, every pair of hands 
fs oneeded) ta sow or harvest the wheat, rye, 
poaitoes, or sugar beets. 

Wellypived main highways strenk across 
this landscape like shiny ribbons. ‘Tall pop- 
irs line the roads. een without traffic, these 
hurd-topped toads have a modern look. But 
old-fashioned Poland berins os acon os you 
luke o side rood to any farm villace 

Geese wotidle mcross the rowds,:and hoes 
grunt in their sties as they dooon farms every- 
where. But Polish hows are special. for they 
price the Polish ham that rivals the Danish 
as the best In urope. 

For the farmers, life is very much as it was 
[O0 years ago. Mechanized equipment is 
scarce. A farmer relies on a team of sturdy 
horses to pull bis battered harrow. His Com- 
munist goverment vives: him relatively little 
help, Until late in 1956its chief concern with 
wricuiture was to force the farmers into 
oollertives, on the Soviet morlel,. 

The effort failed. chiefly for two reasens. 
The Pollch farmer. ke many others, needs 
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the incentive of private property and pratt, 
And he is a conservative fellow. deeply re- 
ligious, deeply attached to his piece of earth, 
and stubborn in keeping to his old ways. 

His wife still bakes her own dark rve of 
whole wheat bread. She smokes her own ham 
aml bacon, grinds her own buckwheat for 
cereal. and makes her own sour cream, ‘To 
4ample the best food in Polund today, one has 
to go to the farm and market towns, 


Country Lunch Overwhelming 


One day we stopped for lunch at a market: 
town restaurant near Pornan. 

“You won't find anything better around 
bere,” our driver said, apologetically, 

On the door wis a sien saying “KAT. 3." 
This means third category, or lowest class. A 
dozen bicycles: were parked against the wall, 
Inside, all but one of the 10 square tables 
were crowdel with men in bowts and row 
work clothes, Obviawely they were farmers, 
m tiwn for the dav. They cast curious but 
net unfriend|y looks ats ps we sat down. 

The waitress, a buxom farm girl, tock our 
order; splil-pen soup, siusuge, cabbage and 
potatoes, and dark rve bread with a stein of 
beer to wash it down. The quart bowl of 
soup, with chunks of pork in it, was delicious. 
But we were unequal to the challenge. We 
could onky sample the mammoth sisage and 
mounds af veeetables that followed, 

Nothing in Warsaw's best hotel had tasted 
bili so gould, The whole meal ceist the equiv. 
went of 30 cents per person, | 


Rural Color Survives in Zakopane 


Althouvh Polish farmers eat better than 
most cityfotk, their lives ate still hard and 
drah. The color and gaiety usually associated 
with countrvfolk con still be found, tut in 
only a few places. One is Lowice, 50 miles 
west of Warsaw, On Sundays the women put 
an their striped skirts of green, one, und 
black wool sand trudge ocrose the fields to 
church. [fn sunmer, especially, the costumes 
mike Lowicz a garden of flashing colors. 

We spent two Sundays at Lowice, which 
pleased but did net satisiy our Polish friends. 

“You must go to Aakopone!” they urmed, 
They said it so often and so insistently that 
we would barcdiy hove dared te disobey. 

When we first heard of Aakopane, we piace 
the mistake of asking, “Whot is it?” Ap 
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Mirently it wos: like asking: a Frenchman 
“What is Cannes?” ot a German “What ts 
Garmisch?” 

For Zakopane is the resort that many Poles 
rear os the closest thing ta heaven on 
earth. To reach it, you must-travel to the 
extreme south of the country, to ‘the Tatry 
Mountains along the FPolish-Caech herder. 
Around the town, a few of the peaks soar 
above 8.000 feet. They ure snow capped 
most of the year, and some of thar hich 
slopes are food for skiing until mid-May. 

Polish love of the Tatrys is understandable, 
lt pride in Zakopane itself is purzling. ‘To 
Western eves, the town cries out for paint 
and plaster and for the flower boxes and other 
cheerful touches that make Swiss and Aws- 
trian mountain resorts so attractive, 

Hut if “akopiane lacks color andl charm. the 
mountain folk of the Tats hove beth in 
ample measure: The gdrafe, or hichlonders, 
are not only shepherds and farmers, but also 
poets, singers, wood curvers, and weavers of 
uncommon skill Any iday vou will see the 
men wearing their distinctive gdrale dress: 
ticht trousers of heavy white homespun woel, 
richly embroidered from waist to knee; loose 
jackets, uleo embroidered, slung acres their 
cheulders: and black felt hat with snooth 
crowns ond narrow brims (pages. 391-98). 


A Poet Tends Hillside Sheep 


On hill above Zokopane we met the wiral 
family of Stanislaw Byrevn, Stanislaw, a 
emiling, weother-beaten man of 44, owns 
obout five acres of steep hillside and 25.sheep. 
But from these you cunnot wuess his main 
eccupation. “Tam a port.” he told. ts. 

The three younger ¢children—-out of seven 
—tend the sheep while father tends his art 
His wife, Agnieszka, and their 18-year-old 
‘litehter of the same nome wre the family 
business manivers, They spinand weave the 
wool into the brightly patterned rvs thot 
are a well-known product of the Tatrys, 

Would we come into their 125-year-olel 
house and see them at work? Mother set up 
the spinning wheel, dauchter pulled out the 
loom. Father hed a caller, a fellow poet 
named Adam Pach. They sat dewn together. 

The father called his nine-year-old son. 

“Wojciech, bring the daddy!" This is ‘the 
hizhlander’s bavpipe, with a sheepskin bag. 
Father puffed out hig cheeks and blew a filt- 
in tuné. Then the two poets sang an old 
shepherd's song together. 

Hagpipe, song, loom, and spinning wheel 
ite just as they have been for generations, 
Set 


yeur to year, 


As we rode a crowded bus down: from the 
mountains to the plains, we felt that the 
Tatrys were one of the last refuges of the old, 
traditional Poland. 

Litth more than 100 miles to the neorth- 
west, we were to find an area where the people 
unt) their lives harl changed suddenly, pro- 


foundly, almost. bevond recognition, ‘This 
wos in what the Poles call thelr ‘Western 


Territories” 

The maps of Poland on the opposite page 
Mustrate how the country has literally moved 
westward. At the war's end, Poland Jost i 
Missouri-siaed| piece of territory to Russia in 
the east: subject to eventual ratification by s 
treaty, it gained a smaller piece, the size 
of Kentucky, from Germany in the north 
and west. This shift in geovranhy is one of 
the most drastic of all the chanwes that have 
come to Poland in the post degen years. 


An Exodus Transforms a Satin 


With the shift of tertitery came a shift of 
people the like of which modern Europe has 
never seen, No fewer than 8,000,000 Ger- 
rats fled or were expelled from what became 
westem Poluml And mere than 5,000,000 
Poles, most of them from territory: seized! by 
Russia. moved in to tuke their plies. 

To tod out what had hoppened in the ares 


fortierly German but now Volish, we hired a 


car at Katowice and set out on a 30G-mile 
exploration. We chose the most valuable af 
Poland's newly acquired lands: Upper Silesia. 
with its-rich coal deposits and its powerhotise 
of steel and chemical industries, and Lower 
Silesia, with its fertile lind and the erent in- 
dustrial. city of Breslau, renamed Wroclaw. 

The only car to be hired in Poland today 
is the Warszawa. Ut ia Polish-made but has 
an oddly American look. The reason is that it 
ia virtual copy of a 1946 American car, made 
with jigs and dies supplied to Polaned by 
Russia. The model does pot change from 
Ht is a tough lithe car, toned it 
stom us in good stead as we rolled threwsh 
the factory towns af Upper Silesia. 

The smoking chimneys and the slag heaps 
of Upper Silesia could be duplicated in any 
com-nining anca of Europe. But onee aut- 
side the cities, we knew we were in former 
(retman territory, The hizgh-roofed village 
heowses were as German as sauerkraut. The 
countryside hol the neat, well-terled look 
of German farmland. The empty road was 
one of Hitler's defolwhmen, an express. high- 
way that connected the factories of Upper 
Silesia with the interior of Germany, 


At Opole (Oppeln), o city of 
52.000. before the war, we asked 
how mony Geroins were left, 

“They're gone—all sine," was 
the answer, 

The shopping crowds on the 


sidewalks were Toles from Lwovw 


or Wilne or other former Polish 
liwins now inade the Soviet Uniot, 

At Otawa, formerly Ohlan, the 
nnewer about the Germans woe 


the some. Here Russian officers’ 


clumped the sidewalks im henry 
boots. Nobody paidattention to 
thin, or te passing. trinkleaels 
of Russian troops ‘The Russians 
fre believed ty have at beset 40,000 
troops in Polond, by agreement 
with the Communist government 
in Warsaw, 

On our journey northward 
through the wide valley of the 
Oder. we saw occasional big heures 
set in groves of trees: “These baal 
belonged to the great (seTman 
landowners, Who was. living In 
them now? We stopped at one 
stutely house to find ot. 

A women hurned down the 
grand staircase to greet us, Three 
Children followed her anid stone 
watching, shvly. Then another 
Worn ond another brood of chil- 
dren: then amother and still: on- 
other, Soon we were standing in 
the middle of a friendly circle af 
30 men, Women, iu chililren. 

One of the men answered our 
unspoken questi, 

“Six families live in this house,” 
he expliined. “Seven more fam- 
ilies, 40 people in-all, live in farm 
buildings near by. Moet of tes 
have come from eastern Piolind.” 

A wealthy German had owned 


Poland, Reborn at Versailles, 
Moved West After World War II 


For more than a century: Poland eaieted 
only in the bearte of her penpilir. Swal- 
lowed ap by Kissel, Prissia, and Ags 
tina tiv PFS: the become a mation ofan 
alter Werk War |. Wiilers imvacion 
in TORO started the secon) ereat wir. 

Whin peace came, Poland gained force 
vas if thee weet from Germany wre 
ed Veh more to Risseta in the eet 
Millions of Poles minrrated wretwarel 
With their country’s leqiredaries 
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the 642-pcre estate, Now it was u state farm 
on which the workers were eerily dies at the 
Polish Government. In the hig house: all 
lraces at the German owner had been wiped 
oul. Neat fstitk Of tits furniture wee leit 
With the women and children trailing be: 
bind. our interpreter hed ix .down » lane cor- 
ndoe to what had. once: been a grand solon 
The ornate ceiling was cracked, the paint on 
thie walls was flaking off. “The room was hire 
except for a ping-pong table in the middle, 
Two bias pleked ay peadelles oti) shower! 
thot they were wom) of the game. Across one 
end of the room where, no doubt, the Greenman 
owner hai hung his lapestrie: and placed his 
grand piano, the Polish fanvilies had built a 
stave for amateur theatricals. The new ten- 
ants gereed that they ‘never hac it so youl,” 
What, we wondered, would the 





(reritin 
awner think jf be could! «ee his ancestral halls 
now? ils infact, 
Many of the great houses in the former battle 
mone have been deetroved. 


house. al last, was still 


Ghostly Castle Rises on Dragon Till 


Anvonr who mophires a recent battlefield is 
bound to become gocustomed to the sieht of 
ruins. But nothing prepared us for what we 
found! in a villawe which the Pules new call 
Améigrid— Viper Town—and which the Ger- 
tans. for centuries, hol known ds Trachen- 
beru—Drogon Hill 

mone creat oak ancl chestnut trees stood 
whl tal been a castle im 

times. It was ehostly in its 
Blue sky showed through every 


the renames of 
fairly 
ermnpliness. 
WL ELC 

*Hello' driver culled Then he 
wittstlee. hut ot living. thing stirred, 

We picked our way up the rub! stone 
steps into whal had been the entrance hall, 
DOW, OPMeT fe the sk: 
How bad the bouse been 
Who bart live! there? 
Carver abive the 


recent 


DAE 





Roolless corridors. bec 
off Into the wings 
destroyed? Why? 

We found just one clue 
front entrance were the initials F. H. 

| think the HMatefelit.” 
dnver volunteered 

This rane a bell. Count Paul von Hatzfeldi 
hail been one of Kaiser Withelm [4 ambas 
caters in London, The nome was that of o 
fous landowning faimly. We resolved to 
ind out what had happened to the Lomily 
ane ta Lhe castle. 

Weeks later, in West Germumy, & yours 
man inet us, ly np peabiiirent, wuts the 
Cologne Cathedral. 

“Tam Edmund von Huatsieldt.” he said. 
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Nadie Was CUE 





From water to witer, the Elblag Cantal bet 


He wie the son and heir of the Farnily Lriat 


had ownel the castle for venerations. One 
of lus oneestore had been the F. H. of the 
carved) initinis: his father hod heen on st- 


tache in the German Embassy in Washington 
early in World War L. 

Aly 4ueter tus ton in Washington,” the 
Young man sail, “sp, in a way, shes Ameri- 
Cilth. 

Vou Know,” be said, “yoo are the first 
people | have met since the war who have seen 
Trachenbere, Telline, what does it look like?" 

The subject wae not too painful for hin to 
WHhl every strap ol intoomutian he could wet 
We sat down in a coffee: shop and told him 
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than their share to the roster of Polish ia 
| erals, cardinals—and prottiva 

Today their great estutes are no nore. 
Some mre cin 4s state forms: others were 
divided osmong former tenants or refuzees 
[rom the east. The country castles remain 
as rest homes for artists, writers, and favored 
officials of the Communist: reeime. 

The families themselves have vanished from 
Poland, with a few exceptions. One Radzi- 
wilt, we were told, still can be seen in Warsaw, 

a till, aristocratic feure who used to march 
in the Communist May Tay parades. One 
elderly Potocki, still handsome and courtly, 
holds o clerical job in Krakdw. 

One chilly spring day we drove to Nie- 
hordw, about 40 miles. west of Warsaw, where 
the palace of Prince Janusz Radziwitl new 
serves as a retreat for intellectuals. ‘The 
stulely W7th-century mansion stands in uo 
park of lawns, tell trees; and clipped hedges. 

We had planned to picnic in a field, but 
cold wind drove us to ask whether we might 
bring owr lunch inte the palace. An elderly 
caretaker politely showed wa Inte a room with 
a big polished table; As we picked chicken 
bones in our fingers, the portraits of the Radzi- 
witts looked down at us foom the walls, ‘Their 
mule, aristecratic faces regarded us coldly. 
Their eves seemed to say: 

Who are these intruders: 
manners!” 

We ratsed paper cups of wine in o toast to 
our silent fists. 





And whit table 


Minority Groups Are Gone or Going 


The disapyearance of such landed fimilies 
and their holdings i< another of the profound 
chonges in Tolnned. Still another is the virtiml 
disappearince of the minorities, In prewur 
Poland at least 30 percent of the people were 
Poles only by citizenship, The polyglot popu 
lation ‘chided 6.000.000 Ukrainians, White 
Russinns, fod Ruthenians, and 750,000 Ger- 
mans, There were-also 3,000,000 Jews. 

Most of the Ukrainians hove been swal- 
lowed up by the Soviet Union: all but a few 
of the Germans fled. were deported, or have 
left within the past vear to rejein. relatives 
in Germany. As for the Jews, only about 
§0,000 are left, ond these ore emieratine as 
fast as they can get permits and visas, most 
of them te Israel. The vast musjority died 
in concentration camps or in the eavave fight- 
inv in the Warsaw Ghetto in 1943, 


The textile City ol Bods, for oe sample. har- 


The National Geographic Magazine 


bored almost 260,000 Jews before the war. 
On working days the streets of the Jewish 
section wael to swatm with pushearts and 
traders, and with haregin hunters from other 
parts of the town On the Sabbath and on 
feast divs. in every crowded home, anclent 
prayers were repented! amd] traclitions kept 
alive. Today all this pulsing life is silenced. 

Some of the crowded tenements were blown 
up by the Germans, others have collapsed 
In recent yeara from sheer decrepitudé. The 
houses that remain sre bulging with Polish 
refugees. from the former eastern provinces. 


Poland Today o Homogencous Countey 


“T wouldn't have believed it,” a Jewish 
acquaintance toll us as we walked through 
one af these districts. “When | came ‘hack 
from a Russian labor camp after the war, | 
searched these streets for sotmeone—just any- 
oe—l knew. I didn't tind « single-one. AD 
my relative: anc friends had disappeared. 
Strangers had moved in where they lived." 

Through the disappearance of ber minve- 
ities; Poland lost the farming <kill of the 
Uhrainians, the technical and meainaveriol 
tulents. of the Germans, the commercial 
enterprise of the Jews. But Poles will point 
to the other side of the Jedver. ‘he frictions, 
and sometimes the killings, that resulted {rom 
Poles and minorities living side by side— 
these, too, are virtually ended. 

Tedlay Polanel isa homegeneous country. 
About 95 percent of its peuple now speak thie 
same latwunge, profess the same faith, treasure 
the same customs, sud face the same prospects 
together, 

If Poland were on anather continent, what 
bright prospects it would have! The country 
has plenty of resources, ancl 1,000. vears of 
strugele have toughened its people for sur 
vival. But living where they do, can the 
Poles keep their doors ta the Free World 
open? This ciestion was always on our 
minds. and still fs; Who can tell? One 
thing is sure: Poles have lone drenmed of 
freedom anc they still do. 

In the years when foreign conquerors oc- 
cupied their land, Polish exiles usect to sing: 


“Poland has not perished yet 
Whilt we ore still alive... .' 


Like the Japanese who rebuilds after every 
eirthyuake, like the Italinn on the slopes of 
Vesuvius who replante his wines after each 
eruption, the Pole is indestructible. 
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Fokers Dread a Path Between Svatrons 
Polund (Left) and Crechoslovaku 
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Sunday (Shurchéacr Stops 
for Repairs to Her Hairda 
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Wedding Cake and Salt Greet the Returnmé Man ond Wife 
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New Polish-Czech Map 
Charts a Political Divide 


7 WORE than 125.000 National Gen 
q craphic member-families now have 


The Society's Atlas Folio in their 
hemes. This month they will mount in it the 
fith map in the Atlas Series, covering Poland 
and Cxechoslowakin. | 

Here, in a l-color chart of unique and 
timely interest, they will find the answers: to 
maria questions on Europe's recent history 
and timeless veography. The map, mailed 
with this issue to. 2,250,000 members around 
the world, brings into immedinte focus the 
tnumph and the tragedy of our time. 


Map Records Europe's Shifting Frontiers 


As Mate 38, the new Athes Map will be 
mountel with a single center fold—na crease 
that almost touthes the old “Centrum 
Europae” once claimed by Bobemin as: the 
geographical center of the Continent. Fam- 
ies might wart to debate whether Hisniarck 
was right when he asserted, “Who is master 
of Bobeniia is master of Europe.” 

‘Twice in the past four decades world wars 
have recast the face of middle Europe. The 
changes show clearly. Today's international 
boundaries stand qut in wide bands of varies 
colors; vesterday’s, drawn in [919 and pre- 
served! only imntil 1938, are marked by a cis- 
linctive red symbol. 

A scale of 34 milts to the intch—the most 
detailed ever used for a National Geugrayphic 
map of this- srea—permits readers to ap- 
praise postwar changes: Here is clearly vis- 
jhke the westward shift of Toland, which 
brought hundreds-of German communities like 
Stettin and Breslau under [olish dominion 
(ser mapa, page SAT). 

‘The advance of the U.S. 5S. Ris alse mens 
urahle: 2s mech as 300 miles westword, 
making Lithuania again apart of Russia Also 
annexe! were chunks of Fadi Prussia and pre- 
war Poland. In bobbing the tail. of Czechn- 
Slovakia, Russia acquired o short commin 
lrontier with Hlungary—an area of fateful 
importance in the Hungarian uprising of 1956, 

Germany remains divided. But the map 
reveals hew Berlin, no longer joined to the 
West by a single: corridir, stands like on 
island only 30 miles: from the new Polish 
border, Military traffic still approwches the 
anetime German capital through the ld cur- 


ridor, but tourists may enter by several other 
roads. Five high-spes] (adohainen, double- 
lined an red on the Athos Map, converge on 
the partitioned city. 

Behinel the Fron Curtain readers will final 
revealing changes. Ih Fast Germany, for 
exompie, the city of Chennitz is now Karl 
Mars Stadt, And Cyrechoslovakin’s hichest 
mountain, formerly called Gerlach, now ap- 
pears under its pustwar name of Stalinoy Stit, 
o 1949 birthtlay honor for Josef Stalin, 

Same 6.000 place names appear on the map 
—cities, villages, and natural features that 
have molded recent history and could make 
tomorrow's headlines, 

Mineral deposits spot thie area. On the 
Cvech-EFast German line, the Ete Gebirge 
—literally, Gre Mowuntains—have long been 
worked for silver, tin, zinc, and lead, From 
the ore of Lachyvmov the Curis extracted the 
workd's first rudium. Today the region suy- 
flies mich of the Communist bloc’s uranium. 

Despite current politics, the map recorrls 
the landmarks of Uberty-loving peoples. 
Lidice, the village whose planned obliteration 
aroused the world, stands rebuilt on a new 
site west of Progue. And the veneroble city 
of Raakow guards the tomb of the Polish 
patriot, Tacdeuss Kosciuszko, who aided a 
fledeling America. in the tause of freetlom., 

AMiembers may obtain additional copies af the new 
Poland and Ceechoslovakla mag, aml previous 
Atlas Maps, piestpald to all) ceantdes, 40¢ each, 
The Aftins Fotio fo priced at 41.45, incluiling postage, 
Five Athos Mars have been porblishedl: Seuthenstern 
Cinited States, Southern South American, Nuthonal 
irks, Anitish Iales, aed Peeloni)-Crochishivakin 

Available only from the Nationa) Geugriphic 


Sectet! Washington &, fT € 


Near East Wall Map 


now analatle fo members 


With the world's eves focused an the Near 
East, Society mcr om fillow events in 
thse turbulent lands om their 41-be-20-inch 
wall map, Lands of the Bible Today. New 
member desining opie of this detilled LO-colo 
map, covering countries of the easter Merli- 
lerranesan, may omer them from tie National 
Geograph: Secicty, Deputtimert 46, Washing- 
ton 6, OC Tiers: $2 each on paper; S2 on 
folirie, pontpelt. lodes to plaice games, Soe 
All remittances payable im . S. tureets, 








The White Horses ot Vienna 


ly BEVERLEY M. BOWIE, Assistant Editor, National Geographic Magazine 


Hinytrations by National Geographic Photographer VOLKMAR WENTZEL 


F i HE great double doors at the end of the 

riding hall swing slowly, slowly open, 

= moved by invisible hanils. The violms 

of Bizet’s “Arlésienne Suite” breathe » gentie 

invitation, und from the gloom of the passape- 

way the first horse and rider, an apparition 

in brown aul white, move gravely forward 
into the hushed arena. 

A tall, iron-eray man with lean, ascetic 
cheeks and grieving mouth, the rider site his 
snowy stallion in complete composure, hands 
as still as marble, buck firm, boots straight 
ar) tranquil, eyes fixed abead, Under him 
his horse moves with quiet pride, Its neck ts 
arched, its hoofs spurn the smooth-raker sand. 

Seven other riders in file follow the leader. 
Soberly uniformed in the cinnamon livery of 
a byeone eru, they exhiblt the same im- 
passive, taut control of themselves and their 
mounts, Beneath the monyv-facete] chande- 
licrs—Christmas trees of dripping ice—they 
parade the length of the gold-and-ivory hall 
until, approaching the lofty portrait of Charles 
V1, they doff their two-cornered hats in wide- 
sweeping silute (next pase). 


Austria Preserves a Grock Legacy 


The deliberate, majestic gesture wrings: a 
spurt-of applause from the audience packing 
the double baleonies, For the spectators in- 
etinctively recognize in this homage more than 
a formal tribute to an imperial patron of the 
Spuinish Riding School. Thev sense here 2 
willing acknowledgment by today’s riders that 
they are the trustees of a fragile but precious 
trudition of horsemanship that has been 
passed along, by word and example, frem one 


feneration to another through the centuries, 

This high and exacting technique of ares- 
ie, once commen to the Greek world of 
Xenophon, sank out of sight in Roman and 
medieval times, emerged again in the Renais- 
cance, and came to full flower in the imperial 
courts of the (8th century. Today it survives 
in its purest form only in Vienna, home of 
the Lipizzaner stallions. 


Art of the Disappearing Rider 


Should anything happen to the school and 
the thin line of continuity with the past be 
snapped, more would be lost than the liveli- 
hood of a few score horses onal rilers. An 
art form of great subtlety and power, os ab- 
stract and as moving as the ballet, would 
vanish from the world’s cultural bheritave. 

Horses walking. ‘That is all that the stal- 
Tienes «f the school troupe are doing when Col_ 
Alois Podhajsky leads them into the hall to 
begin the quadrille. Is there anything excit- 
ing about a walk? 

One might not think so, Vet the spectators 
hunched over the red-velvet balustrade: seem 
olmost hypnotized, drawn into this tense spell 
in which horse and rider appear to move os 
ina dream, Some of them may know, others 
merely surmise, that it tikes two years te 
teach a Lipizeaner to walk. But all af them 
respond to the achlevement: the hich knee 
action, the stately vertical carriane of the 
bead, the slight downward thrust of the 
haunches, the precise and delicate placing of 
the feet—in sum, the indefinable impression 
of vreat vitality onder the most sensitive and 
unobtrusive control, 


Proud, Poised, and Precise, a Lipizzaner Floate in the Spanish Step 


For four ecoturie: the Spanish Riding Schon, a troupe of superbly trained stallions ani] 


their dedicated) riders: hos browdht equestrian glotr to Vienna, 


Lipizeaters tab their 


nome from a stu! fam in Equile Lipheeano, Vugoslavdo, and their ancestry from: Spanish 


om Acah strains. 


Here Col, Alois Podhajsky, the (troupes leader, practices the sane 


claedc galt pletared shove the gullery fe the portrait of Emperor Chace: V1, on early 


henciactor of the ached, 


Whee Prethake quit the bomb-torn Atrtrinn capital with lis 


horect in 1943, bee rolled) up the roval portrait and cotcied it to sulety in a ecatile car, 


e Sarinunl Cheemrailic Se laly 
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Flegant in very and Gold, the Riding Hall 
Iles Lloused the Sa lpcacel is aoa | cars 








Intervention in 1945 by George S. Patton, |r. conm- troupe. The breeding herd wae tescucd from Criecho- 


ber | the Third Arn ‘malihed Cal, Alols Pri- cleanin Here ri ere seule the memory at Lbore 
logtey fo fuutel up amd froreamizce hic scattered VI, the school's mot enthusiastic foveal pmirtron 404 


hy 


Here, indeed. we come near the heart of the 
haute tcole, For the objective of this de- 
manding discipline is mot so much the hack- 
neved goalof making the man anc his mount 
seem like ome,” os it-is that of causing the 
man himself virtually tocisappear. So serene 
must be the rider in his seat, so disguised! 
ar invisible his guidance by the pressure af 
thigh or heel, tein or body weight, that the 
nudience’s attention slips away from him al- 
together anid becomes facused wholly on the 
fluil movements of bis horse. 


Names Link Horsemanship and Ballet 


Those movements cance from the exuect, per- 
formance of walk and canter to the pigffe, a 
sophisticuted “trotting on the spot,’ and the 
fossaye, or Spantsh step, which Colonel Pod- 
hnisky describes thus: “The horse throws the 
diagonal pair of feet wpward with the greatest 
of energy and pauses a moment longer than 
when trotting. This awakens the impression 
that he sways free of all earthly weivht.” 

The feats aleo melude pirouettes and half 
pirouettes, the mincing cross-steps of the pile, 
the inttiale weaving ancl shuttling of the 
quadrille and pay de trois—and much more. 
Most dramatic, of course, is the ‘work above 
the ground” —the cowrbetie, fevode, ond 
copriofe (opypmsite and pages 415 unc 416). 

Stylized these various exercises certainly 
are, Vet, parniosically, they are all based 


upon the spurttaneous action of the horse in. 


nature, a formalization of the leaps and kicks, 
curvetting and princing that can be observes! 
in any pasture. Nothing artificial er gro- 
bese enters the curriculum of the schqul— 
none Of the three-leweed vallops, the back- 
ward canters. the waltz steps of the circus and 
the trick-riding ring. Each movement simply 
develops to its ultimate refinement a natural 
parce or proeition, 

An antique wrt, if you will, but one with a 
curiously timeless and universal appeal, Em- 
perors and archdukes, kings and queens once 
grace] the eallertes of the riding schoul: so 


concemed with its work was Emperor Joseph 


IT that be requested weekly reports on the 
progress of cach pupil, Today in republican 
Austria roval visitors are ture. and the school 
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falls officially under the aegis of the Minister 
of Agriculture. But each performance finds 
the hall crowded with commoners na less en- 
ranted than were the aristocratic spectators, 
and cherishing quite as possessively this 
unique national levacy, 

Perhaps they voloe it the more becouse it 
was so nearly lost. in the closing days of 
World War IT, as the guns of the Red army 
were thundering at the gates of Vienna, Colo 
nel Pohojsky confronted! © desperate sitwa- 
bon. He hod managed unobtrusively to 
smuggle many of his stallions out of the city 
toa refuge at St, Martin im Innkreis in Upper 
Austria, But the Nuzis balked at dissolving 
the school ltogether: the people, they argued, 
would toke it as a siun that the jiz was wp. 

The colonel wos leit, then, with ten horses 
and two riders to survive. the approaching 
cataclysm as best he might. Bombs probed 
at the vitals of the capttal with finuers of 
fire: buildings to right and left ef the riding 
hall fiowered suddenly into flame ond col- 
lapsed in smoking rouble. 


Lipizszaners Gallant Under Fire 


“The horses—thev behaved like veterans,” 
the colonel told me, “Magnificent! The air- 
raid sinal would sound, and, without even 
being called, they would calmly file out of their 
stalls, ready to take shelter in the passamewny 
Wongside the riding hall. A bomb would come 
down —crash!—in the Michaelerplutz, the 
glass would fall around we fike hail, ane the 
Lipizzaners would crouch down, down, down, 
like this’—and he beld his palm out flat— 


would just getup. They shivered. But they 
never panicked.” 

Nevertheless, by early March of 19435 Cola. 
nel Podhaisky knew that Vienna mivht soon 
he without heat, light, water. Somehow, he 
must get bis horses away, 

“T went to an officer 7 knew in the Trans- 
port Section dnd demanded boxears for my 
stallions and fodder and year. He threw tip 
his hands, “I don’t have enough even for 
munitions, much less. your precious horses,’ 
he sald, But 7 knocked upon his Austrian 
heart, and in the end he preducerd them,” 


With on Electrifying Leap, a Stallion Begins the Camrberir 
Thonth the schools Lipiaamets are uncommonly supple and strong, only a few among the 


ler! eo can matter the arduuige courbAtte 


From the crouching bevade position 


(ome 414), the bots springs inte the sir andl executes three or more hoipa, forebees sever 
touching the earth. Riders in this shoe) “above the. eteaind” wee no Sh rrp. 
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Quickly the colonel packer) the schonl's 
trophies, hid. the great chandeliers, rolled up 
the huge portrait of (horles VI, and put bis 
churces aboard a westbound freint. Strifed 
haltinely 
through the night like a wounded animal, #ig- 
sagen, hidime in tunnels, waltine fir blown 
ris to be replaced. The 250-mile journey 
to St. Atartin im Innkreic took si cays. 


Reltively safe in a castle once used as n 
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élome on the olel coach route, the white horses 
wilted: patiently while the broken Nazi iivi- 
sions recled back upon Germany and the 
American ACM Corps took over, (On the hist 
lay of the warn Murope, Gen: George Ss, Pat: 
on, |T.. and Under Secretary of War Robert 
Patterson attended a spec pertormance of 
the achool troupe in their boner 

At its conelusion the colonel, motnterd on 
his favorite stallion, rode alone-to the: g@en- 
eral’s box, saluted with a wave of his onld- 





cockiderd hat, und formally requested Patton 


his pilaae the ochodl under American military 


Kings af the Coniress of Vienna 
Look Down on an Equine Carrousel 
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Patten, who Ike Todhaisky hac 
been an Olympic Games equestrian, consulted 
with Mattersan am 

He weni He Tew Pichia jsky to 
Hostoun in Cachoshovakis, 
Generul Patton's 


protection, 





aurecd 
further 
where ane | 
while rescu 
Ing a group of Allied orisoners, had captured 
string of Lapivennes eerie 
reeling statilions. This ber, driven north bs 
the Nazis early in the war, was made up olf 


aclvinice Units, 


_ hb foals 
ite eres, Lows, 


horses from Ube Austrian stud farm at Piber, 
from the VYuroslavian stud wt Denur-Kapija, 
ont from the VYugostavian village of Equile 
Lipizzano, from which t 
of Spanish borees takes its name, 

Col. Chorles H. Reed, informed by a con- 
teéninl Gerninn general of the existence of this 
equine treasure-trove, hod sent o German pris- 
oner ono bievcle throweh the lines to contact 
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Hilaire) Alien 


o Wiles 


the herds supervisor, Lapl., Rudolph Lessing 
Afounting oF Lipizzaner stallion and leading 
nnother, Lessing had nicht to 
confer with Reed 

Plans were hurriedly drawn for an attack 
Lessing felt confident he could hondle his 
own herdsmen, but the SS troops gumrding tne 
A ee Lie 
les, be ond an American officer slipped hock 
to Ploestoun 


Petit reed Ly 


border would be another matter 


tn organize the coup, aml two 
davs later the Americans went ito. action 

After » sharp fight, Reed's troops broke 
through the (renman defenses, leaving LOO 
and swett into Aston. The 


nrioners were freee! anal, within « few weeks 


enemy deat 
ol] the school’s breeding stock hac been con- 
voved uctoss the frontier to safety 

The nucleus for the rebuilding of the school 
troupe and its <tud was now ussured 


Oy 


Portrait of a Patriareli: 
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The White Horses of Vienna 


For 10 postwar years the Lipixzaners wan- 
dered in the wilderness, exiled from their 
handsome hall in Vienna. Neither bombs oor 
ahells had destroyed the lovely creation of 
baroque architect Joseph Emmanuel Fischer 
von Erlach, but it stood in need of more re- 
pairs aod refurbishing than the busy capital 
of an occupied country could immediately 
afford, Antone other projects, the rebuilding 
of the Opera came first, and while that was 
heing accomplished, the ()pera’s scenery was 
stacked upon the floor of the riding arena. 

Colonel Podthaisky, stumbling upon the ald 
cavilry barracks at Wels, where he hae! first 
learned to ride, made it the school’s interim 
headquarters: From here he took the “first 
team” on repeated tors of the Western World 
—Switzerland., Italy, West Germany, Scunli- 
navia, England, Spain, Portugal, France, the 
Netherlands, Belgium. the United States." 

Then, in the avtumn of 1955, the Lipiz- 
zaners came home. 

“Tt was the greatest? moment of my life,” 
the colone) confessed. “When 7 had left the 
achoal in “45, with Vienna coming down 
around my éars, | had thought | would never 
see it amin. Yet here we were, putting on a 
wala performance for members of the cabinet, 
for Parliament, for the diplomatic cocps— 
everyone—and do vou know, it was exactly 
220 years since the opening of the riding 
hall! { wrote: the dates into the sand of the 
arena. fur all to see: 1745-1055." 


School Dates from [Shs 


The beginnings of the achool itself, of 
citirse, go even further back; m 1463 4 State 
document noted that money was allocated for 
a Fitting ground in the Hofburg garilens. Ant 
in 1572 there cropped up the first reference 
to the “Spanish Ridine Hall"—then a wooden 
building on what is naw the Josefsplatz. 

Why Spanish? The term had nothing to 
do with a “Spanish” mode of nding, or with 
uny court schon! ever established in Spain. 
It referred simply to the Spanish ancestry of 
the Lipizzaners- 

Basically, the Lipizzaner derives trom a 
fusing of three bloodlines—Andalusian, Arab, 
and, to a lesser extent, Vilanas. “The Andda- 
lusian had been famous even in Caesar's time 
ne a ewift, courageous, high-spirited horse. 
When the Moots took over Spat, they crosser 
the native mares with their own fine desert 
steeds, and, in the centuries that followerl, 
they refused to permit adulteration of this 
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stock by mixture with the gross, heavy-gaited 
war horses of Western Europe. 

With the fall of Spain to the Christion 
knights, however, the Arob-Andulusian was 
bred to the Vilanes of the Pyrenees, a taller 
and stronger horse. The objective was to ut- 
lain a mount powerful enough te bear an 
armored rider, vet still agile and feet, 

The experiment proved o distinet success, 
an the new strain soon dominated the royal 
studs established in Italy, Denmark, and the 
Hapsburg Ernpire, Of all the breeding farme, 
the one set up in the obscure village of Equile 
Lipizzinn, nétir Trieste, bv Archduke Charles 
of Austria, proved over the years the most 
satisinctary, lis rugged, limestone terram 
served to keep the Lipizzaners in excellent 
fettle, <inews toughened, gait elustic, bones 
strengthened by the mineruls fn the sparse, 
sun-boaked grass. Kefore Jong, the term 
“Lipizzaner” come to be the very definition 
of the Spanish horse at its noblest, 


Mares and Foals Frolic Like Poppies 


With the «dissolution of the Austro-Hun- 
garian Empire and the loss of Trieste to Italy 
at World War Ts enml, the stud moved to 
Fiber, a 9Ot+year-ohl village 13 miles from 
Grae Twent down to visit it one day in June, 

Some 150 Lipizzaners pre quartered here 
now, under oa staff bende byw Dr. Heine 
Lebrner. Acslender young man In jodhpurs. 
and dark glasses, a riding crop tucked uncer 
his armpit, Lehrer strolled with me to a pas- 
ture where a group of mares browsed with 
their fouls, No sooner had they caught wind 
of us than they ambled over and crowded 
around ws like a batch of inquisitive puppies, 
nizing our pockets in search of a possible 
catrot or lump of sugar, the mothers mo less 
curious ani] imsistent than thelr offspring. 

Turning to Lehrner as a foal tentatively 
nibbled my shirtsleeve, [ said: “Are those 
really Lipizainers? Somehow, after seeing 
them in the ring, these mares look, well— 
ordinary.” 

“Not tome. But T can understand your 
surprise, perhaps, at their difference from the 
Thoroughbred. The Lipizzener, vou might 
say, is a bareque horse—compact, somewhat 
thicksel, with occasionally ow rather heavy 
neck. But you mitsto’t jude bim as he 
brewses jn a posture. 

* See New York Aisin Hails the Hore.” by Walter 


B. Devrrmus, Nationa GEmcearnic Manure, No- 
wettiber, LOH, 
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“When you see him with a good rider up, 
he's an entirely different animoal—taut ani 
proud and full of grace. The eroce is always 
there, implicit in the horse and his basie con- 
formation, But you may miss it in the 
meadow, just as you might not recouniaze a 
ballerinn wearing ber overcoat and sitting in 
a tramenr.”” 

Resting my notebook on the velvety rump 
of a near-by fonl, I scribbled steadily for 
seme minutes as Lehrner talked om about the 
characteristics of a Lipiezaner—thick chest, 
large, limpid eves, long and bread back, how 
withers, musculur lews: well-shaped hoofs, 
height of about 14-t0 15 hands, great docility 
and intelligence. 


Superstition Smiled at—but Not Ignored 


“What about the head?" T asked, ‘In the 
old paintings at the school, the Lipizzaners 
generally have o somewhat ramlike nose. Hut 
most of these mares seem quite straight nosed. 
Has more Arab blood been introduced over 
the sears?” 

“There was quite a strong infusion of. Arab 
blood in the early 19th century. through the 
Siglavy line, at Equile Lipizzano. Hut the 
more important fact is that we've been delib- 
trately breeding away from the ram beace— 
a sélection within the race, vou might say,” 

“And you're concentrating on white?” 

“Fechnicallhy, we call them grays. Haut for- 
tunately, we produce an occasional hay or 
black or cream-colored stallion, too.” He 
grinned, “TP say “fortunately,” because there's 
a superstition which holds that Austria has 
filen on bod times in the years when we 
didn't have a non-gray among the school 
troupe. “There was 1809, for instance, when 
Napaleon invaded our country; 1934, when 
Dalliuss set up his dictatorship: 1935, when 
the Nazis swallowed up Austria altogether. 

“See that littl hay foal over there by his 
dam? We smile at the superstition, of course, 
but all the same we tke very good care of 
him)" 

The bay foal was not particularly con- 
apicuois, ATL Lipizeaners are born dirk, 
reminiscent of their heritage from six great 
Atlalusian sires—Plute, a dappled gray from 
the Denmark stud, bern in 1765: Conversano, 
a Neapolitan black, 1767; Neapolitino, a 
brown from Naples, 1790: Favory, a dun- 
hued! stallion, 1779: Maestoso, a gray, 1773: 
ul Sivkavy, an Arabian gray, born in 1810. 
The voune Lipizganer doesn't acquire its 
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handsome mitk-white coat until it is from 
three to seven years old, 

High spirited, often fiery in its bearing, 
the (Lipizzaner is vet fantustically gentle— 
larvely tweanse from birth it meets. nothing 
but kindness. Its mildness comes not from 
being cowed, but, on the contrary, frem being 
free of fear. Slow to mature, the voung stal- 
lion does not enter the school until he is 
neatly four and will not be fully trained until 
he is ¢ight. At the age of two, when a Thor- 
qughhred is carning his owts on the race track, 
i Lipizzaner is still spending lon, carefree 
days on Pihers Alpine meadows, unfamilior 
even with a snaffle, On the other hand, at 25 
the Lipizzuner may still be a star performer 
in the riding hall, anc the Thoroughtired bet 
lang since dead or retired to pasture. 

At three years and a half the voung stal- 
lion finally joins the school troupe, His life 
of freedom is now behind him: henceforth 


his world will consist of the stables alone the 


Reitschulgasse and the riding hall across the 


SUreet. 


It isa world compounded of affection and 
formality, great demands and great respect. 
Morning after morning | have sat in the quiet 
cunlit hall and watched the novice stallions 
brought in, one by one, for their intensive 
individual schooling. Bright eyed, eager. 
nervous footed, they dance forward as if made 
of titht-coiled springs, vibrant with a kind 
of adolescent passion to perform. 


An Excreise in Understanding 


Their onviety is underscored by the atmos- 
phere of the arena: the solemn silence is 
broken only by the occasional bark of an in- 
stricter giving a command to some apprentice 
or berating him briefly in stinging Viennese 
for oa particularly horrendous blunder, For 
the rest, riders and their mounts pace ond 
pirouette, leap and turn in profound concen- 
tration, like fixtures in a trance. 

Part of this ritual and vet unmistakably 
dominating it, too, is Colonel Podhajsky. 


schooling. his own string of stallions ay 


praising the work of other riders: At 59, bord 
and spare as a leather crop, relentless in his. 
quest for perfection in hinself and others, he 
seems Lelrpathically aware of every movement 
in the ring, every slight mistike. 

Paasine between a chonee of horses one 
day, be talked to meat the school's philaso- 
phe. “This drill," he said, “vou must) not 
think of it aimply as discipline, as mechanical 
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in viderstuniding. The horse mist 
Linclers| ind what we int him Le 
do, and we must understand pre- 
caely what he is cinahle of coins 

The colonel shook his heel 
sternly. The ricler must he firm 
he must be tn command, but h 
must not be cruel. ‘That ts stupid 
We do not indole in freat whins 
An special anurs and devilish hits 
We temember the words af old 
lueniniere. the (Sth-century ric- 
Ing master, who said, “The more 
iron in the mouth of the horse the 
es the knowledge of the rider! ' 

He interrupted himself to stare 
reprovinaly oat an instructer st 
tempting @ third ancl fourth evade 
Phe horse, «inkine ben Kk on tt 
hiunches, was trenblins violent 
is breath came in snert<:. ite Aank 
were shck with swent, “Arh oo. 
eid the colonel genth he ha 
had enough, eh? Wave him do 
came other movement aml do it 
well and then let him es, with 
Ler SWAT. 

He turned to me svain That 
I the important thing: never Jet 
it horse Shon with 1 Rehise of cele a 
I! ie re ernie ee Il, rele te Him 
early, in the flush of achievement 
I be te misbehaving, continue Hk 
tl he has dene somethin to res: ce 


hitiself and you. In that way, he 
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The White 


Wil come lack. to the ting the next momiing 
with a fresh heart. 
“How many hours a day de you trim ech 
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Hee 22n0e Viinutes. Forty-five 


minutes o dav, View mint reales: A cour- 
bette. scapriole, even the passage, the Spanish 
step, demands the utmost from: the oborse 
The Lipizzaner is strom: he ie willing. But 


| assure you—threetuarters of an hour i 
quite enanueh 
Fun Muil for Plat Theodorosta 


A stable bow came up with another mount 
Podhatsky looked at the 


horse fora mament with the fone elihetls lie 


for the colonel 


misid gtrool p parent whose child has won 
he stilton 
Wrtist (urbe 
His trites- 
the texture of ald solt-sitk, cloth 
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every conceivable school prize 
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This iz Plute Theodoros.” <a the ool 


nel. “He has traveled much of. the Western 
Word. Oneen Elizwheth of FEneglapd role 
him when be visite! the roval -stabl 


‘Une thay, before we returmmed ta Vienniu, a 
letter came ta Wels, Austria, pildressed te Me 
Muto Theadorosta. He recetved it, all rivht. 
thowerh | had to read it for hiv.” 

Podhaisky swung up into the saddle in one 
Floto 
an tuch until the colonel, eatheriny three reine 
in his left hand, one in his fieht, unobtru- 
sively “shiited rs weuht fond, ond the 
sLallion maved away ina stately walk 

hes Tassel a lip “ai fl Lay in ETas-ereen 
4 Lopiaeaner on ib Jonze, of 
ride rein, held by an instructor on foot. The 
Sutin trotied inva endless circle while the 
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sult him as lightly as a leat 
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The White Horses of Vienna 


chest, wave them from side to side, ar hold 
them straight dawn like sticks, No matter 
what his position, hic bolance never wavered 
nor did bis back slump. 

Tn the middie of the arena on older member 
of the troupe Was schooling a woung horse “be 
tween the pists,” From a padded halter, two 
shirt straps ran to the wooden pillars; the 
horse, urged on by his instructor, performed 
his exercises in place (page 415). By prac- 
ticing such movements as the pinfie and the 
levace under this kind of control, the stallion 
strengthens and lowers his hautnches, renclers 
all his muscles more supple, and unconsciously 
provides his trainer with clues as to where 
his apecific tolents oy fie. 

For while all the Lipiszaners. take part in 
the “school on the ground’ —that is, the 
stylized walks, trots, canters, piroucttes, the 
bite al puissige, and lateral movements— 
only o few especially oifted stallions can go on 
to master the great leaps of the “school above 
the eround.” And of these, cach will concen- 
trate upon one particular exercise: ballotade 
or capriole, courbeite or croupade: No one 
Linizzaner has ever learned to do them all, 
and Colonel Podhajsky is quite certain: none 
ever will, 

Old Horses Teach Fledgling Riders 

The process: of learning in the school is 
curiously reciprocal; the old horses teach the 
fledgling riders, and the veteran instrictors 
echool the young stallions, A wise and leamed 
Lipizzanet can provide a rich education for o 
novice rider, but he also con nnd sometimes 
does make a fool.af his master, Many a tale 
is tile] in the stables, with a-slap of the thigh 
and a tich guffaw, of pretentious pupils whe 
took their mount’s effortless performance asi 
tribute to their own equestrian skill—and then 
were dumped ante the sand by an unscheduled 
capriole or courbette. 

The bom! between rider and horse, how- 
ever, if more apt to be close and even .n- 
canny: Each man’ has four horses which he 
alone may tide ont educate. or be educated 
by. He lives and works with them, day in 
and day out, until he knews their moods and 
idiosyncrasies better than’ those of his wife. 

In the ridin hall this nipport con be sense] 
in-oneness of action. In the stables it bubbles 
out in more overt expression, The colonel, 
rigidly correct in the ring, sheds his formality 
at the deor, wlacly, like a stiff collar, 

T was with him one morning when he paused 
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before a gleaming mahovany stall, robbed his 
cheek against the staliion’s qutthrust nose, and 
explained! to me: “This one, he ix o great 
struw eater. He would eat his «hole stall if T 
let him and, by morning, there would be no 
straw and he would be fat, ach. like this...” 

At another stall Podhaisky entered and 
tried to protect his coat pecket (rom a forth- 
right attack, “Ja, ju," he murmured, “sugar, 
But not only sagar: A little lave, too, eh? 
That is what a horse wants: However. in 
the enc], ves, some sugar. Of course.” And he 
parted with a handful poured from 4 small 
leather pouch, 

He turned to me. “They like the talk, 
They are important then, and they know it,” 


The Sum of One Man's Life 


Later, in his handsomely appointed office, 
the colonel moved a yawning dachshund aside 
40 that I could sit down on the sofa near his 
desk, and folded tis own lank frame into. a 
dangerously fragile gilt armchair, The dog 
burrowed down beneath Podhajsky's discarded! 
overcoat worl disappeared. 

“In my next life f shall be a dachshund.” 
declared the colonel, “Now, as the director af 
the school, Lo must begin every day ot seven, 
and work six full rays a week, Ef | were just 
supervising, and not a trainer and a rider, 
too..., But E think it is better this wy. 
Otherwise, the men start saving to them- 
selves—‘Ja, you talk it very well, but—can 
you doit yourself???" 

With o sigh Podhaisky ran his fingers 
throuzh his hair, “Before World War 1, vou 
could have gone to almost any court in Europe 
and found an excellent school of classical ricl- 
ing. Now? Now, there is only one.” 

He stared through the tall windews which 
gave on the Michaelerplutey, “We must live 
for the-school. Offer our lives tu it! Then, 
perhaps, litthe by tittle, the light will grow 
from the tiny candle we keep lit here, and the 
great art—the art of the hayte ¢oole—will not 
be snuffed out.” 

Later, os 1 rose to go and we were shoking 
hands by the dour, he returned to this theme. 
Talking partly to me bot possibly more to 
himself, he said: 

“These are dralt materialist times. Wrals! 
Surely, if we can let into them one beam af 
elegance, of splendor, of glory. from the an- 
Gent classicnl world... that-would he +erth 
amis life, no? When 7 am tired, 1 tell my- 
self, yes, it would" 
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After ox years af expertmentalion, a Utah cuman 
has learned how to preserve flowers indefinitely 


Blossoms That Defy the Seasons 


By GENEAL CONDON 


With Photographs by David S. Boyer, National Geographic Stasi 


* was a showy, blustery: day, and. the 
[rarer who rang the bell of ny front 
= iloor said: 

“Ma‘am, [| want to ask you just one ques- 
idn—are thev real?” | 

“Are what real?" 

“Ehowe Towers in your window!” 

[ smiled. He hac been staring at a bowcuet 
of resets, bridal wreath, yellow marigolds, and 
white daisies: I had arranved in our north 
window. See for wourself,”’ T said. 

He walked in, and when be cought sight of 
a score of other floral displays. around! the 
ram, composed of nearly 40 varieties of 
hiooms, he grew really excited, Bending over 
oa spray, he turned suddenly and said: 

“Oh. They're dried. ment they?” 

| set him straight at once. In as authori- 
tative a voice as I could muster, | said: “No. 
They're net dried. They're preserved,” 

And there's a world of difference, mo gulf as 
broad 28 that between o mail-order smock 
and the creation of a Parisian couturier, To 
me, “dried flowers" suggests those conglom- 
enitions of desiccated weeds, pods, and ever- 
Instings that sramimether used to gather, 
hang upside down in the attic for a while, anc 
then stuff into a vase. TY thev looked o bit 
dull, she could plways splash them with oa 
Trtthe wal or ailyer yaaiot 


So Two Flowers Resct the Same 


That isn't forme. My objective is to take 
i fresh garden Mower anid preserve it so per 
feetly that every: graceful petal ond stumen 
and feat retains it natural tint amd shading, 
avlow with its original splendor, 1 want to 
tteate a fiwer that | can't tell from a fresh 
dine exeopel by touching it, 

Impossible? No. But difficulties. I've 


i 


pot in-six vers of prinstaking study and 


experimentation, twelve to filtieen bourse 4 
day, seven dave a week during blooming: time. 
And I'm still discovering how temperamental 
a fewer can be. No two blooms, even though 
cut from the same branch, react to treatment 
In the same way: like children, one will re- 


spond like an ongel, another like o brat. 


Idea Came from an Old Cookbook 


T found my clue to Tower preservation in 
—if all things—an, old cookbook that he- 
lonied to my mother, Somewhere between 4 
formula for removing warts and some ailyice 
on how to take stains out of linen, I came 
upon the declaration that “Fresh flowers 
buned in sand for two weeks will become 
pertement anc retuin their color and form.” 

That was all, Btsy with two «mall chil- 
dren, | hod no time for further investigation. 
But [ tucked the information away in my 
mind, and 10 years later, in Greece, | pulled 
it out again and started to work. 

My hushand was stationed in Athens in the 
United States Fortivn Service. and the wife 
of our ambassador was orgonizing-a Caval- 
cade of Greck Fashions to 2ain international 
rcomition for native talents. She wked me 
to create some flower jewelry to be worn 
with the Greek owns: 

| accepted the assignment, using seeds at 
first and then turning boldly to buds of the 
nink alowed, the bachelor batten, sand the 
daisy, Later, remembering the cookbook 
recite, I tried, with varvinw degrees of suc- 
cess, a few full-hlown flowers, 

A. few yeurs later, in Karachi, I returne:| 
to the experiment. A Vakistani winter and 
spring muanit warm, relatively dry weather, 
and there was, heaven knows, no shortage of 
sam, The chief problem was to find flowers. 
Fortunately, our hotel piaintained Iuwurious 
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Blouns of Bygone Summers Glorify w Salt Lake City Snowman 
As liright armed fill botkier son the day they: were picked, these flowers ere ae much as vhrer 


Voor old 
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Theat. arttwl firind in apa 


Here o triend wi the guthor fashions o hot of palers, 


Delphinitims make the eves; miniatare dahlia the buttons; dower- 


ine peach, the walking atick. Poordes, Wace, and others compose the bouguirt. 


420 


CE Sollee) Geeernyitibe piety 





To preserve flowers, the author uses the aolt, dentle sinds formed 
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Blossoms That Defy the Seasons 


tenth of the month, when the gusman arrives 
to read the meter, As his glance takes: in the 
maze of cans and bowls and boxes and strings 
of preserved flowers extending from wall to 
will, be Jooks pitifully at me for guidance. 
1 conduet him as best T can through the 
labyrinth, telling him when to jump or duck, 
as the situation may demand, 

My son hat had his troubles, too, Once 
he cane home from college for the holidays 
ond. since we were somewhat crowded, had 
to sleep in the hasement: Across his bed 
stretched ropes of sand-dried blooms—a can- 
opy of lilacs, in fact. | thought they were 
lovely, but he complained that when he first 
opened his eves in the morning he thought he 
was underground “pushing up the daisies.” 

Another warning: don't peek too soon at 
your buried blooms, When I'm experiment- 
my with a new variety for the first time. | 
have o particularly bard time waiting for the 
drying period to pass: I tell myself; this 
type may not contain quite as much moisture 
as the others, Surely. just ane little look. . .. 

The result is always the same: the flower 
Hip es. 

Suppose, however, that you've heen a model 
of self-control. The flower is realy, and it's 
time to uncover it. Hold the box in your 
left hand and use the fingers of your right as 
a sieve ox Vou ‘slowly pour out the sand. 

Pick up the flower by its stem, never by 
its petals. Set it upright i in another contaisier 
af samt and clean it with a soft camel’s-hair 
brash and a wisp of cotton. Some towers, 
with rather waxy surfaces, may retoin a few 
etubhorn grains: we a flat toothpick, very 
vingerly, to remove these, and follow with a 
light brushing. 


Butterfly Adds a Final Touch 


Your flower, cut short to fit into its dry- 
mat bow, will need an extra stem imd more 
foliage. You can drv all the stems you want 
simply by exposing them to the air. but the 
foliage should be san¢l-treated. To attach the 
leaves, slice the dried stem with a toothpick, 
apply a dab oof glue, and then insert the lit 
of foliage. Stems, since they turn white, must 
be stained the proper shade of green. 

You may want-to add o butterfly, os J 
aften do; for a winter display it is, T think, 
the final touch. Te da this, start) the pire 
vious summer, net in hand, and never mind 
if the neighbors think you're a bit daft, Hold 
Your quarry by the wings and tiwich its moose 
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(7 guess butterties have noses) with a plug 
of cotton saturated in ether or cleaning fluirl. 
The butterfly goes to sleep like a baby. Later, 
when you're ready to complete sivur floral ar- 
rangemént, attach it to a petal with a drop 
of dle (page 427). 

How do you dispiay preserved flowers? 
Just as you would fresh ones. but with this 
difference: they're light as feathers and) must 
be well anchored. For <hallow bowls, se 
floral clay: for tall vases. sane. 


Everything Saved but the Seent 


Ant bere area few “don'ts.” Dron't let 
visitors pinch the flowers. “Admire, but dan't 
touch,” is the tule. Again, dont lay o pre- 
served flower down on o table or bard sur- 
face; keep a container of sand wear by in 
which you can stand it upright. 

Third, don't process a flower unless it’s ab- 
solutely dry; with even a minute tinge of 
surtace moisture, it will turn brown. Furth. 
don't cut more flowers than you can process 
before they wilt; three at a time is plenty. 
Fifth, don't waste time on imperfect blooms: 
every defect will be maynified in the finished 
pruet. 

And one: last admonition. Watch out for 
certain hard characters, such as the iris: mine 
have all turned as transparent as gliss. Lilies 
if the valley are apt to become quite yellow, 
while most red fowers tend to darken. Coral 


and pink hybrid petunias fade to a grayish 


lavender, aml poppies drop thetr petals. 


But dont he discouraged—nature is a 
spemcthrift, Neither you nor |] will ever get 


around to preserving all the flowers that can 
come from jost one packet of seeds. Begin 
with the simpler forms first; a daisy, a holly- 
hock, a tulip. Then, when you've acquired 
the feel of the process, co on to more com- 
plicated varieties. 

Tt means work, a-grenat deal of work, But 
there. is an incomparable thrill in being able 
at last to achieve a flower with no single flaw, 
except the inescapable one: its lack of seent 

And even this can be subtly overcome by 
the very perfection of preservation, My 
erentest accolade, IT think. came last winter 
when-a womun census taker appeared at my 
home, Tt was bitterly coll, and as she 
stepped into my living room and looked 
nround at the hundreds of vivid blooms on 
tisplay, she cried out in plewsure: 

“My, vout house certainly does smell lovely 
with all these flowers in bere!” 





Anehorerdd ie siortal, 11 


theshines Promise Eternal Summer 


VWonureh 








Color cumeras record Jor the first time a fubulows courtship 
ritual, acted out by Greater Birds of Paradise transplanted 
halfway around the world ‘fo @ remote West Indian islet 


Feathered Dancers of Little Tobago 


Hy E. THOMAS GILLIARD, Assoctate Curator of Birds, American 
Museom of Notural Bister, and Lewdler, National Geowrgphic Society: 
Ameri¢an Museum of Natural Histor Lith Tohoro Expedition 


With photographs by Frederick Kent Troslow 


| phants in the Adirondacks. 

Yet bere we were, crouched in a 
steaming blind on a tiny West Indian island, 
hoping to steak up on a quarry ve less out 
cf place: the Greater Bird of Parnelise. 

These extracrdinary creatures, native to the 
Aru Islands off distant New Guinea, bacl been 
heoweht to milelong Litth Tobago halt a 
century ago hy Sir William Ingram. But how 
many had survived? And could we capture 
cn fim the fantastic matin dance that I had 
three times gone haliwoy argund the world to 
see—and cach time had failedl to photograph? 


Explorer's Report Never Verified 


We waited in our canvas blind—Fred Trnits- 
low with his wires and batteries and telephoto 
lenses. I with an electrically driven movie 
camera—choking off our coughs, whispering 
occasionally, but scarcely daring to nove. 

I thruzht back glimiy to the story that had 
brought me to Litth: Tohawoe. Could Alfred 
Russel Wallace have been wronr? 

Almost exactly a century age the great nat- 
uralist and explorer reported an amazing per- 
formance of Greater Hirds-of Paradise (Pare. 
disuea apeda), a report that had not been 
confirmed, cotept throweh seoondhund ac- 
counts of notives: from that day to: this. 

In Mav, wrote Wallner, the hinds congre- 
gate deep in the forests of the Aru Istunels, 
it trees with immense, spreading branches. 
“Ch one af these trees a dogen or twenty full- 
plumiged male birds assemble together, raise 
up their wings, stretch ont their necks, and 


h | OBODY, wea rule, expects to fined ele- 


elevate their exquisite plumes, keeping them 
ina continual wiliration, Between whiles they 
fly across from branch to branch in great ex- 
titement, so that the whole tree is filled with 
waving plumes in every varlety of altitude 
sired gration, 7 

Wallace Uluctrate] his story with a wood- 
cul sowing cance trees full of males whose 
plumes cascaded like golden water{alls. Two 
bownwn lurked amiil the branches; a thired 
retrieved a bird from the ground (page 438), 

Well, that was vivid and detailed enouwh. 
Hot when | went to eastern New Guinea and 
studied the birds of paradise there, | found 
that they behaved quite differently" Each 
mile nt only defendeil a solitary display limh, 
but rarely tolerated another male near it It 
would have been impossible for natives to 
have hunted these birds as Wallace said they 
did in the Aru Tshanels. 


Different Species Sometimes Look Altke 


Had the explorer, sick during much of his 
stay in the Arius, tristed stories told him by 
the natives? Or had Wallace ond | been 
waiching the courtship displays of two quite 
fifferent species of birds, each with its own 
unique manner of attracting a mate, that 
happened to look crather alike? 

Scientists distinguish betwen species nil 
orimarily by appearance but by differences 
in courtship and reproductive behavior, Was 

*Ser, In the Natvwwo. Geocearue Manas: 
‘Sow Gone = Mitadine of Birds” Noverber, 151: 
eNow Gilneas Hare Hinds anal Stone Age Men,” 


Anni, 1948; “To the Land of the Headhunters,” 
Otol 1955. all by EB. Thoms Gilliond, 


Trailing Plumes of Gold, a Bird of Paradise Bugles His Call to Dance 


Thy setting: a theotge of bare branches deep inva tropical fort 


The players! masnifi- 


cently costumed males of the renter Bird of Poradise. Here at dawn the curtain goes wp 
on the first complete coyrtzhip nitunl ever photerraphed in the wild. After sammening the 
trovpe, the moister vf ceremonies spreads coifec-colored wings und listene for the anawer- 


ing crue of his rivals 
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The show goes on cven ihotgh femakes offen fail te attend, 
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Feathered Dancers of Little T obago 


it possible that Walloce’s-yellow-plumed Aru 

Islands birds ani the red-plumed ones I hac! 

seen in New Guinea were separate species, 

amu] not merely varieties of the same species, 
science had so long mssurned? 

‘This was the puzzle. Now, hoping to solve 
it—-thanks ty a liberal grant {rom the Re- 
search Committee of the National Geographic 
Socety and the cooperation of the American 
Museom of Natural Histery—Fred Troslow 
and | perspired and grumbled in our blind on 
Little ‘Tobago, waiting not very hopefully for 
the descendants of Sir William's birds af para- 
dise-to show up. 





Actors Preen Before the Dance 


Lying there in the forest hour after hour, 
Fred and I lived in a state of perpetual frus- 
tration: The days dragged by fruitlessly, We 
were coming to the hottest part of the year, 
Trees stood stripped, lifeless. stark and 
strangely out of place amone bambots and 
chaffering fan palms. Rafts of «tony clouds 
stiled the brazen sky, scarcely casting a 
shadow and yielding no crap of rain. 

Then, one mourning, our luck turret, 

We were slumped behind the blind as dawn 
filtered through the forest. Several male birds 
of parndise began calling from near the top 
of the island, and were answered presently 
by bugiing far down the «lope. Soon a male 
calle) cut distinctly « few wards from wes. 

Shortly after six o'clock he flew directly 
in front of is and perched on ou horeantal 
limb. Wiping his hill several times on the 
branch, he preeied actlvely for q minute or 
two, then callech out ina rich tone that oust 
hive carried « good quarter of a mile, Some- 
where in the woods a bird replied. 

The male in front of us shook his chest 
like a wet do drying himself and resumed 
his preening, running his long tail wires me 
thadically throweh his bill with a coundhonse 
sweep of bis head. More interested) now in 
displaying, he stretched each wing separately, 
tightened! his body feathers, and emitted four 
or five deep “awk-awk-awk's’’ in raph suoces- 
sion, squeezing his wings against his sides as 
if to press out the sound \(oppwesite). 


445 


A bird bugled in response, and he renewed 
his invitation in quickened cadence. Between 
calls he fanned his wings and held them stiffly 
open ina sort of beckoning gesture for twenty 
seconds or more, his head either hidden be- 
neath his wings: or raised waned twisted over his 
shoulder in a curiously fixed manner. Fre- 
quently he reared up a= if ‘te dive, his flank 
plumes cascading up and down, 

His ‘excitement jrew os o long-plamed bird 
displayed at first in a near-by tree and then 
sailed directly onto the main stsee—a series 
of three or four shiping limbs, 

The calling back and forth stepped up in 
tempo, Suddenly, both birds broke into an 
amazing dince. charging along the tops of the 
main display limbs in nearky perfect time, 
starting ancl stopping as one. They reminded 
me of two golden circus poodles performing 
to the same tune, Most unexpected of all, 
both gave vent to a series: of synchronized 
calls that provoked a new spate of charges. 

Broucht to an apparently unbearable pitch 
of emotion, the males broke off their syn- 
chronized pattem anid seemed to lose partial 
control of their movements. As if crippled, 
they dragve! a lee along the perch, shulfting 
sidewave . but still scurrying, head downward. 


Displaying Sutters Resemble Flowers 


The dance that day ended bere, but on a 
tubsequent day we were privileged to see it 
progress, thanks presumably to the presence 
Of females in the vicinity, to a new phase of 
fantasy, A goed) attendance was on hand. 
two adult mates, three subadult moles, and 
three other birds whose plumage indicated 
that they were either very young mules or 
idult females. | 

The displaying mules ‘crouch! on their 
branches, heads droaping- below the perches, 
lews tucked untler chests or mecks. ‘Mouths 
open, eves glassy, the expiring suitors made a 
few short, spasmodic movements and then, 
magically, ceased to resemble birds (page 437). 

Frozen, their wings hanging down. their tail 
wirts pointing ecarthward, the birds flaunted 
their Tank plumes like gorgeous sheafs of sun- 
Tipened wheat. In the slight breeze of the 


A Shimayering Banner of Feathers Pillows Above o Charging Dancer 


Actor attond firdt te make-ope 
til whee (lela) 


Roch vinorgualy priena body, 
Warming up, the male Greater Bind ol Paradise siretches his wings, thon 
Hzhters them ayminst tis body while giving voice to quick “awk,” 
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forest, the locelike filiments nodded back ynil 
forth like grasses in currents undersea. Exotic 
ureat flowers. now, the males posed for min- 
utes on end, as the females. climbed abeut in 
the periphery of ‘the display area uwaiting 
the next phase of this bizarre and not vet 
completely understood courtship ritual. 

Here, certainly, was Wallace's “whole tree 

.. filled with waving plumes.” Enlargements 
from my tiovie film, made during this display, 
look temarkably like some of the birds in 
T. W. Wood's century-old engraving (page 
438). We may never know whether or not 
Wallace saw this extraordinary sight with his 
nwn eves, but | could have no douht now 
that his observations, even if secondhand, had 
been characteristically relioble, 

Cnce the displiv had concluded, some of 
the mules settled down in the display tree, but 
never on the peculiarly bent limbs where they 
had just performed their climactic dance. A 
favorite, if odd, position was ty =qiat for as 
long uso minute with the head crooked over 
the shoulder ancl the neck pulled back: 

Theo the bill] would open a litth, aod ina 
shallow are the bird woulel squirt mit, with 
no jerk of his head, a cherry seed from some 
long-since swallowed fruit. Sanvetimes he 
would spit ot a8 many as three, one at o 
time, the pits pattering on the drumlike sur- 
tices of the forest's big leaves. or bouncing 
eultly into spider webs. where | later col- 
lectern! them. 

Often males, particularly the youny wes. 
would then revive, begin to flip thetr wings, 
and commence a new cycle of display, culmi- 
nating in the state of flowerlike demise. One 
youngster T watched! completed four such 
rounds in one afternoon, while an older bird 
some five feet above him enlled enthusiasti- 
cally, but apparently was too spent to display 
mere than feehby, 


Courtship Puxzle Still Unsolved 


Well, why do they do it? We ornitholo- 
tists aren't at all sure. It's perplexing to find 
nulles displaying together. mot fighting and. 
pone assumes, depending on one another's pres- 
ence far stimulation. Adding to the mystery 
is the fact that this highly developed sicial 
dance may be and usually is performed in the 
total absence of the female. 

True, the ruff of Eurasia, 
Snipe and woodcock., puts on a somewhat 
similar group performance, The cocks ¢on- 
gregate anneally at a littl pet on a erase 


a relative of the 


The National Geographic Mayazine 


covered display mound, so that the group re- 
sembles a weird flower bed, And when « [e- 
male appears to select a mate, the males fall 
into-a kind of trance, thetr bodies: prostrate 
and their bills driven into the grass: 

But why? ‘The answer seems to be that in 
species such as these, In which there is vir- 
tunlly no time for selection of a partner priar 
to mating. the males use these displays among 
themselves to establish a breeding hierarchy. 
In this way, even in the absence of the fe- 
miles, the dominant males are selected from 
the stock and enabled te eocupy preferential 
spots on the display erounds. thereby winning 
more mates; 


Longest Plumes Rate the Best Limbs 


Apparently, the soctal and nonageressive 
courtship dances of groups of moles that we 
found in the Greater Bird of Paractise—as 
well as among the ruff and several species of 
pTouse--acrve the sume fonction as the eourt- 
ship fighting found among pheasants: and 
chickens, in which each male has to fizht every 
other mate to find his place in the “peck order.” 

1 noticed, for instance, amony Greater 
Birds of Poradise that the mole with the 
longest ornamental plumes generally sat in 
the center of the community bower: shorter- 
plumed males relinquished these central 
perches when Jonger-plimed birds arrived. 
1 think we must take it that the flowerlike 
display on the bent limbs is a form of sym: 
bolic mating, The males, indeed, are very 
masculine, despite their delicate plumage. 
Their bugling ond dancing are violent ani 
atronz, and their assochition with other 
males occurs only during these displays. 
Where and when they mate with the females, 
we were never able to discover, But, in any 
event, the Greater Bird of Paructixe belongs 
to that relatively small wroup of birds that 
practice: promiscuous polygamy: they form 
no pairs, protect no hurems, but meet, mate, 
and part ina mather of minutes. 

Tf these displays were exhausting to the 
birds, they were at least az trving for ws 

“Bird watching” is aterm that summans up 
an image, perhaps, of energetic lodies and 
frail professors off on a Sunday ramble. [am 
afraid it would have taken a most resolute 
amateur herd watcher to have survived our 
daily harassments on Little Tobago. 

Each morning before sunrise, after stum- 
bling a quarter ofa mile over a dripping forest 
trail, we would reconnojter the blind for 
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The Book of Dogs 


NATIONAL GEOGRAPHIC’S NEWEST ACHIEVEMENT 


By MERLE SEVERY, Chief, National Geographic Book Service 


artist watched. oa barefoot hunter return 
laden with game from the chase, With 
the hunter was his loval hound, tired, pant- 
ing, but proudly leading the victory. march. 

The Theban wrtist was impressed: he used 
this scene fora fresco in uo roval tomb, catch- 
ingoain color a timeless image of man and doe 
in affectionate alliance. Then the tomb was 
sealed and the centuries slipped by. 

SOO living mon has seen that original fresco, 
Next month, however, the world at large will 
have the first chance to-see this extraordinary 
desien in color, It appears as one of 342 
Hhistrations in The Society's new BOOK OF 
DOGS, available in October. 


i UPPER EGYPT 3,400 ears ago, an 


Egyptologists Provide a Clue 


Tracking down this work of Egyptian art 
involved a suspense story worthy of fiction. 
(or Book Service stuff in Washington had 
heard that the mural existed, but where could 
it be found? We osked Eoyptologists in New 
York and London, them rushed a query to a 
group of archeologists on expedition in Lamor, 

Back came a cable: ‘“Theban tomb hunting 
scene destroyed..." The situation looked 
hopeless; the tomb had been ravaged by 
vandals more than o century ago. 

Hut the archeologists hacl one suggestion. 
A French artist, in 1836, had toured Egypt, 
laithiully copying ancient wall designs. He 
had published his color lithographs in a lim- 
tte! Paris edition. A copy might still @xist. 

The staff promptly consulted the Library 
it Congress; a quick-search was made among 
mare volumes. And after sevking it on three 
continents, we were able to photecraph this 
rate hunting scene in Washington, rizht where 
the search had begun. In full color. it forms 
a tlramatic frontispiece for the chapter “The 
oe Throwgh the Aces.” 

The BOOK OF DOGS ts unlike any other 
work in its Held, In 432 pates this reterener 
book organizes a treasury of fact and anec- 
dote—from the parlor capers of the tiny 
Chihuahua to the heroic Alpine labors of the 
st. Bernard. Here, too, you. will find practica! 
instruction on dog care, written simply enouch 


for the youngster who even now js giving his 
parents that well-known campaign promise: 
“LE ved Tl just let me havea puppy, you won't 
have to take core of him at all” 

Arthur Frederick Jones, of the American 
Kennel Club, draws frem decades of expe 
nence as be explains “How to Choose. Care 
for, and Train Your Dog.” Mr, Jones ven- 
tures advice in tiatching breecs to owners: 
“Lo the main, vou will find quieter temperi- 


ments among the gun dogs, mast of the hounds, 


and the larger working dogs.” Terriers may 
not be “in tune with people who like to relax.” 

An illustrate! check Hst shows how to 
choose a healthy deg. Puppyhded gets special 
attention: when tu stop formula feeding, when 
to increase the dosage of cocd-liver oil, The 
author tells how to travel with a dog by plane. 
ship, train, of family motorcar, He gives hints 
on diet (“cottage cheese... for overweight 
dors”), health rules, commands, 

In nine sections other authors tell the dow's 
exciting story from the days of chariots to the 
airborne “paradogs" of today. Here readers 
can visit the aristocratic Westminster Kennel 
Club Dog Show, where Queen Victoria once 
entered two decrhounds worth $30,000 apiece, 
irl the Dog Mart in Fredericksburg, Virginia, 
where animals of doubtful ancestry have had 
their day since 1098. The unperdigreed pouch, 
in fact, merits a full section of bis own, 


112 Breeds Portrayed in Color 


Detailed biographies describe separately all 
112 breeds recogmized by the American Kennel 
Club, their origm, unusual ceecls, special 
habits and abilities, size, and markings. Each 
breed is shown ina full-color portrait painted 
by a@ leading natural history artist especially 
for the National Geographic Society, 

“Likely the most varied collection of dog 
Paintings and photographs ever assembled be- 
tween covers —ae commented a curator at 
the National Gallery of Art asc he leafed 
through proofs. 

Together, word) and picture tell the do's 
hermic exploits. Readers shure the drama of 
explorer Robert BE. Peary pushing toward 
the North Pole. To attempt “the Great Ter” 
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A Proud Great Dane Helps Doe Book Editors Cheek Proof on Her Breed 


without bis huskies: he saves, “would be folly Beautifully printed andl bound, the AOA 
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New Kodak Cavalcade Projector: 


you turn it on... it does the rest 


Changes slides by itself, gives brilliant 


big-as-life shows... automatically ! 


tate Yo CAN bose: a PUCet at wou Owl slice ahi gq! 
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EASTMAN KODAK COMPANY, Rochester 4, N.Y. 


The Telephone Way 
to a Happier Day 


Try it today when the dishes are 
done, beds mide, clothes in the wusher. 
You ve earned a break, 

so relax it litth: and pick up the tele 
phone. Enjoy a cheerful visit with a 
frend or loved one, 







It's so easy to do, whatever the miles 
may be. For no one is ¢ver fur away by 
telephone, 


It helps to make any day a happier 
day ut bath ends of the line, 






“it's fun to phone” 
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All I said was, “Let’s take a 


KLM Royal Tour to Europe!” 


FOR THRIFTY TRAVELERS. 1c LA 
Hiya | Cirele Thurs, 17 to 3] 
days, fram 4 
Viait wo ta 12 countries 
Departures from Saw York, 
Houston and Montreal every 
Saturday, Price inelude: 
al) hotel. arecenmrcdations, 
meals, sightsceine —every- 
thing} 


FOR ADVENTUROUS TRAVELERS 
KLM: Royal Tours, 1) Lo 
NO days: Viait virtealls 
every reaort, Cultural mand 
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effortless dictation 
is what you get with the 
automatic dictating machine 






Te opercte, simply pick up mike and talk. The 
new Dictaphone TIME-MASTER. goes om the 
Instant you pick up the thicrophote And you 
con start talking sored iately:—there's no wait 


ing for wann-up, thanks to tronsstors. Result: 
time taved, money saved, 





You can find your ploce at w-glaner .. . canily 
sput parts you Watt to play back, because the 
Dictahelt mecosrd lets you see recording take 
Hloce. Nothing's hidden, What's more, Dicts- 
belt can rot be erased by accident: You never 
waste time re-thinking, re-recording, 


ane’ DICTAPHONE * 
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Your essential controls ure tight on the micro 
phone, under your thumb: And they're all 
fouchbuttons. The closest thing yet be gube- 
nution indictution, thia astonishingly sutomatic 
new TIME-MASTER if the most expensive mie 


chine in the world—to be without. 


But you raally have to see ond try this wimder- 
folly obliging machine ta believe it- Call wour 
local Dactaphene office for a free demonstration. 
Then we it and see for yourself how much time 
and effert—and that manna good cold, hard, 
folding caaii—rou'll sive. 


MORE THAN A DICTATING MACHINE — A MONEYSAVING INVESTMENT 
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Lockheed, always in the forefront of ooronautic 
and scientific achievement, now extends tts leader- 
ship into a significant new field — Nuclear Eriergy 
for the World's Work. 

For eight vears, Lockheed’s nuclear sceenlists, 
physicisin and engineers have been working on 
the developmcnt of p nuchear-powered arplane. 
Now, these scientisis are also ready to put the 


LOCKHEED 





PEACE 


tom to Work for industry—with research and 
process Heat reactors, food inadiatiion facilities 
afd the applications of radicistopes. 

Al Dawsonville, Georgia, Lockheed will begin 
operating the Georgia Nuclear Laboratories later 
this Year. This new mstallaiion wall provide: the 
lureest ridiation elfects research capability inthe 
Limited States, 


LOCKHEED MEANS LEADERSHIP 


NUCLEAR PRODUCTS 


MARIETTA, GEORGIA 


Qpoeruied by the Georgia Divirion 
Lackheed Alroral! Caepemiition 





“your copy 
if ‘ in just 
4 seconds” 


compare copy methods; 
you'll use this one! 


You'll use the dry process *Thermo-Fax” 
Copying Machine beeawse it's so clean and 
ample, You put your original with o sheet 
af copy paper in the top slot ...ancd im just 
4 seconds, cut comes your copy. No miss, 
No fuse: No chemicals. Copies cost as little 
as 5¢ each. Compare that with the cost of 
retyping and you'll see money saved every 
Hime you we this modern copy maker, Ex 
cusive dry process is All-Electric.. . quick, 
trouble-free and easy to use. Send coupon 
below teday for full details, 


MINHESOTA MINING AND MANUFACTURING COMPANY 
where RELEARCH ia fie bey te ferme ow 
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Thee term “Thermo: Fax” isa JM Company trotemmark 


: 3M Company, Dept, $1-98, S¢, Poy! 6, Minn | 
| men, Collar-saving details of div process copy- | 
| ine and FREE new cortununications idea book, | 
| Mame | 
| 
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TREAT YOURSELF TO AN 
AUTUMN VACATION IN QUEBEC 


the coadtttvade if French-(aoada is unbeligvabtly hesuriful 
when thi Fal! calcers blaze con the hillsides ad the Laureacians, 
the Pastern Lov neha. the shored of the reich vs ce Taw 
Frente. Pe nighi wpe foal and crisp, the dave bn pbr and 
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lripel A der fonmdortable, ceealohs inte ond bosels, where vod 
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epeede te 1) 1090 wac: juaeda in 
8 Wink: lote of wher features 
Son Pour plot denier 
today for a demenatriljun 
Be iret to own the eachineg. 
Gbisone Minos 4, 

Minos 8, chrome finish with 
(on end chain. , 149.905 


Minas DE-S, (without sxposere 
Ahafter) throame finish 

with tae end chain, . 139.50 
For complete Mince 
icrniare, write 

KLING PHOTO ¢coagep, 
237 Fourth Ave.. Now Fark 10, 
sole £. S diatrifaator 
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Powered to tune in the world! | 
NEW ZENITH ALL-TRANSISTOR 
TRANS-OCEANIG™ — sinattest ana tightest 


standard and band spread short-wave portable radio ever made 
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HEAR THIS MARVELOUS NEW STEREOFONIC music 
FROM WEBCOR! THERE'S NOTHING ELSE LIKE IT! 


hee Ware Weboor! Steen. Fike lit This 1 fre pluved with its Prada irae in aternal ariel ifoer- 
veroafonic musi for your home —pure, thier: speaker unit, the Stereo Mate TV provides (0 
dimensional mesic trom tae new elerio ree: Walle godia ontpot—magnitiernt J -spenker 
orda! The beautiful [959 French Progiacial ateren repre action! French Provincial, 
Sere Pilelity Hidio-Fornoeral above), when abet 8475.00, Sterne Mate DV, obese 81 EF0, 95, 


ALL MUSIC SOUNDS BETTER ON A WEBCOR! 


(et moe] on ir tved with the thrills of Healiat 

break stereo—throw dimenoional photography, 

ns of 35 mm. color photography |p i the high fdelity of 25 mm. photog. 

raphy. Cho puree ta 33 mm. elides, 

Realist stereo slides are trun to life.” See 

pour camera dealer today for ao Realisi 

stereo slide demonstration. You'll be 

amamd at how the reniiem of 0D -csems to 
pull you inte the pictare, 
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As wou take oa tin orvnind 
French Line deck, on mbbon. af 
music pri laughter flanta aut 


from the festivities ineale. 


Helow you, the blue and ploe- 
phoresce nt Whe Stresin: piist, 
AKewd, agninet the mitht eky, are 
the myriad shipboard fight: of 
thir gay Freel city an the se, 


dear! to aero. Your plapare, 


You enjoy sparkling entertain- 
ment. dine on world-famed French 
cuinie, apend lasy houre unwind 


idt CERIO I PURIT lena epi 


And when the lost joyous doy 
Is down the herman, you find 
Vourne! aupremely relied pnd 
refreshed fur your European bol- 
idey ahead. Consult your Author- 
ed French Line Trivel Agent. 
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Who will he 
your friend 
if trouble 
strikes ? 





les a crucial time when fire or 
windstorm has done ite damage— 

or when vou face serious load because 
of linbility through an aceicent. 


Will you have a friend who 
understands your predicament— 
wants to help you—and knows just 
What to do and how to do it? 


You will if you have enjoyed the 
services of an Indeperwdent Insurance 
Agent. For then your protection 
will have been carefully planned by 
n specialist whois o friend asl 
neighbor night in your own community. 


Then when you are in trouble, he will be 
nearby to help you. Your interest will be his 
firat concern. You will find him not only skilled and efficient 
in expediting your claim but also willing and able to serve 
you in many ways, to help restore your peace of mind. 





For the name of anearby America Fore Loyaity Insurance Group : J 
spent, call Western Union by number and ssh for Operator 75, America fore / 


loyalty Group |p 






TRE CONTINENTAL IASURANCE COMPANY = FIDELITY-PHENIZ FIRE INSURANCE COMPANY 
FIREMER'S INSURANCE COMPANY OF NEWARK, NJ. © WIAGARA FIRE INSURANCE COMPANY 
THE FIDELITY AND CASUALTY COMPANY OF NEW YORK » RATIONAL-BEN FRANKLIN INSURANCE COMPANY 
COMMERCIAL INSURANCE COMPANY OF NEWARK « THE METROPOLITAN CASUALTY INSURANCE CO. OF N.Y. 
MILWAUKEE INSURANCE COMPANY » ROYSL GENERAL INSURANCE COMPANY OF CANADA 
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Nature—man’s first and finest playground 
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FREE TOUR INFORMATION If you would like to visit Wisconsin's parks and | np mE 3 


Pour Bureau, Sinclair Oi Corporation, 600 Fifth Ave. New Vork 71 NM. 4 
: at ' , AF : y hy 
A Grreat Name in Oil 
ANOTHER iA SINCLAIR'S AMERICAN CONSERVATION SERIES 










HIGH: 
POWERED 
FOR THOSE ¥ 
FAR-AWAY } 
PLACES: 








New! 1g59 Admiral 8 -lransistor Pocket Portable 
I TO ee Ces ah chat rt MOluiine mori). Veritas 
rminch if & “bet mind... a lodge in tuning. Ciwil Defense bagds 
Maley _. « bf even Pincuclilly in marked 5) hours battery lef 


10 TIM ES THE Laveen bis few & Urreiniior Sto” ¢ heedae} B41) 


Sa erhci: |(clt the Packet Tice 


SENSITIVITY L] will bring in distant stations ‘ pie serie at in eres 4 
| One cnn f Peat Eaten une Thay ‘ tart a a2 28M + 1 Ml “aay 


iL’ fi LL inde bot, Aaio 


on WHY CLIMB 
| STAIRS 


bids you welcome! | | WHEN You CAN 


Prone proline fei gee Trgeantare In the pouth te fig 
Teri "ay othe 14 ole at Wesabe r. Ladi €or jmlraa 
CMG fe re be aye, Eoomomilcol ioral in 


ieee Contest. Conc pour eed Ga claerp ay 









GOVERHMEINT OF INDIA TOUMIST OFFICE a" with the 
i? Exrut ahah 5 | 


83 Market S4.. Seq = + : finest in ; 


E a 
TN 3, | ml 


EXhrosk TOGad — home elevators 


iy “i a L. SHEPARD WARMER ELEVATOR Oo, 
— +s $004 Brotherton fd, Cincinaadi 9, Ohia 












 OodightrSe an THE GRAY LINE WAY 


Sure Orn a Cithbe rr 
mh The alist larfmw Ls [ou yi mT) find Gray 





Lane. Of FELS U y mre al eit fp And Wacotion tremter UW) oe 
dinerien fay Lune shiws rou core of o city af teenie proces 
than fio. of hie yee ire 







Gray Litt U-Orive amr ond Lermeeusines with Crevers ohie owellabbe 
PPC FEATS PRR Te ee eee et ee eee) he | 


Gray Line Aateciation |GLA-SH.4} 
16 A. Le Sable Street, Chitage 7, Ill 
bon me PEER AAP ood GUE te 











Pe cine 


SAL Seating ss 


City 2 State 









BETWEEN CHICAGO AND 7 
THE PACIFIC NORTHWEST | 


_—<—— es 
















Ht costs no more! 


his deliehttul Demeliner is the finest une faatest 
between (hicneo and Portland, with through Pullman 
Lio Treo vege te Les 

[tus the only train to Portlond featuring three types 
of Astrea Dome «a Dome Lounge, Dome Couch, and 
Dome Dimer (exclusive on Union Pactic) with three 
exquisite dining oreas—the Dome, and downstairs the 
ninm dining reanMm anc the (iold Itoom ror Private 
rinT thes 

Pullman and Coach equipment is the very latest mm 
diese. providing both relaxing comfort and conven- 
ener, And, of course, the monev-eaying Fomily Plan 
Fares opply on ali Union Pacific trains 

i -_ i 

‘hrough Hertz Hient-a-Cor servier, we can have o 

car Waiting for you at your destination. 
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UNION FACIFIC BAILED AD 
Rear 793, Omaha 2, Nebr, 
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THE GREAT NEW — SALT- 
FREE 
DIET? 
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COLORADO CLIMATE Tha Magie Ingredient 


A good school year 
often starts 
in the doctor's office 


Your child will svon be off to 
school—with thirty-nine and 
one-half million other children 
—the largest enrollment in our COuULIrY § history, 











Naturally, you hope your child will-stay well und 
do well throughout the school vear. To help him do 
so, Why not take him to your doctor now—)Pefore 


eechnchrig apcas—tor a thorough health exaniimaton } 





This is important for all children, but doubly so 
for the “beginner” who may be exposed for the first 
time to the communicable diseases, The child should 
be protected afainst whooping cough, polia, diph- 
therm, smallpox and beLanus. 





Ho he hus already hid “shots” for these discascs, 
it may be time for “hooster doses.” These increase 
protection or hold it at such a level that the child ts 


more able to rest the disease to which he is cx pased, 


& pre-school check-up Mil) reved| unsuipected 
defects of the eves or cars. A child who has impaired 
hearing or viseon cannot do his best work at school, 
Besides getting low marks, he may become discour- 
q2ed ort best have difficully in making adjustments, 





Your dactor can abso advise you about improving 
your chiid’s health habits to imecrease resistance to 


. r a F ro I = 
coids and other respiratory iviections that Keep so 








many children away from their classrooms. 
What about alder children—teen-agers especially? 
They, too, should hove health cxaminations. lhe 


doctors wdvier on physical development, emotional 
problems, and other “troubles of the teens can ease 
muiny wornes that beset is age group 
Metropolitan offers two tree bookliels on the 
health ol both younger and ok 
Check below the booklet or booklets you want. 
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Metropolitan Life Inturance Company 
| Madivon Avonue, New York 10, NM. T. 
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Ever wonder what 
Jack Dempsey carries 
in his coat pocket? 
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You get all the answers in these new 1958 


Also available: SPAIN, PORTUGAL ond IRELAND 
ot 50¢ each ... order all eight for $2.50 


* Pocked with valuable tipt—where to co, what to see and da. 
* Compoct, coryfo-corry, pocket size for prompt reference 
* Simple explonations of customs, curroncy, eating habits 

* Money-toving tipi on where to.shop, way, how much to poy 
‘Written, edited by travel experh—complete in every detail 
* Acclaimed by leading travel authorities here ond abrood 


FREE! As a pewrd for prompinea, TWA will send you uw 4A-puige 
med het bo Aw Before Yeu Ge" <tips oat travel wardrobe, 
[t= be cn Pas Spear. yd Guorency informetban, Ser CLI mc 


Fly the finest... FLY I Wiad 


FRaneS WORLDS divi e 










ee ee et a ORDER I pn ere 


Britain] Travel Tips, Trans World Airlines, NO9-8 
France [J P0. Box 1460, Grand Central Station. ©. Y. LT, 4. Y. 
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Advanced missile 
and space projects 
require Engineers 
and Scientists 
to worl: on 
THE FRONTIERS 
OF SPACE 
TECHNOLOGY 


7 


Lockheed Whissihe Sey atarnns Division, 
recently honored ut the first National 
Missile Industry Conference us “the 
ofpanization that-contnibuted most m 
the past veur to the development ol 
the art of missiles ond astronauts” 
holds such Bratt wnt long-term pro- 
ects us the Navy Polaris IRBM, Earth 
Satellite, Kingfisher (Q-S) target mis- 
He for the Army and the X-7 ramjet 
test vehicle for the Air Force. 

To Carry oul sich complex projects, 
the frontiers of technology in all areas 
must be expanded High- -level engi- 
neers “nicl scientists are necded now 
for reaponsible postions im our Ke 
wearch and Development laboratories 
nnd In Our project Oreanizanions 

If vou are experienced in physics; 
mathemotes; cheminiry or ove af the 
engineering sciences, your inquiry is 
invited, Please write Research and 
Development Stuff, Sunnyvale 31, 
California. (For the convenience ol 
those living in the Enst and Midwest, 
offices are mamtained at Suite 745, 
405 Lexington Ave. New York 17 
and Suite 300, B40 °S. Michigan Ave- 
nue, Chicago ! 1.) 


Lockheed 


MISSILE SYSTEMS DIVISION 


Ann ALE PALS SLTO, WAM ALYS SATA CRU 
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Superb 
Telephoto Pictures 
with FAMILY TELESCOPE 


| Take sharp, clear telephoto shot hy 
. ddapting « BAlscope Telescope to pour 
44mm camera, BALsrope, choice of 13%, 
20% of 30% eyepetce with Tel-Canj 
adaprer aad tripod adapter costs only 
Si67.50 .,.. 14 coat of dqurvalent tele 
photo lens alone. Sets up in seconds 
Write for PREE bank, Crh, Tells bow 
everyone can enjoy this all-purpose tele- 
scope, Bausch & Lomb Optical Co., 
26233 Lomb Park, 
Rocheser 2. N.Y. oe 
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ho easier Way 


to kee p fit, trim and strong! 
PAILLIONS CAN NOW ENJOV THE BLESSINGS OF DAILY EXERCISE AT HOME 
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WRITE TODAT! 
EXERCYCLE CORPORATION 
597 Fitth Avenue 
Mew York 17, NM. ¥. 
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Send tor free gift guide “How To Select Binoculars’ 
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BUY THEM AT YOUR BANK 


GOOD AS CASH ANYWHERE, ANYTIME 
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A quick picture of the American way— 

















with only 5.5% of the world’s land area the 
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of extra advantage 


in school $5 


ol meyilh 
Schoo! Bulletins 


2 will aid your child throughout the schoo! 
year. Each weekly bulletin brings tive this- 
trated wrticles to create m the student mind 
a lively interest in geography, history and 
serviae to education, The 
Society provides this value at a fraction of 
ite cost. Take advantage af tl today! 
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works anywhere! 


Name: Dictet. Maker: Dictaphone. Power source: 
miusatidar litth: mercury batteries: 


[e's the very thing for field! reports, travel notes, 
priceless ideas. mall conferences, and—vouname it. 


How do you work it? Simple You pick un the 
mike and talk. Microphone octs as speaker for 
imtant playback. A novelty? Ne Sa! Dictet is 
powerful enough to pick upeven the tiniest whisper. 


Want to know more? Send coupon. 


> ICT ET BY 

DICTAPHONE” 
Ditinphone, Dept. H-98, 420 Lexington Ave., New Tork 17, M. ¥. 
Please send me-foll-color booklet on the new Dictet. 
ome 
Company 
Addreas 
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wold ase ao much and so 

clewrly as now with vour new 

Bauech & Lomb Zephyr-Licht 

Binocular, Clear, turquoise waters 
upping against white sand beaches 

fishing boats with sun-hleached pastel suile 


billowing in the offshore breeze... and in the 
distance, multi-hued mountains in all their regal beauty. 
Everything seems close enough to towcn crisp 


in detail and radiant)y alive in nature's own colors 


When traveling, al sporting events, or just looking, 
Vou ll discover there's more tose, Geller and 

more clearly, witha binocular by Bausch & Lomb. 
When you buy a BAL Binocular, you pay for 

the world's test and gel it. There's a 

booklet to tellovou oll about it; write 

Bauseh & Lomb Optical Co., 10833 Lomb Park 
Hochemster 2, Now ork 


Mention the Mational Geogroplic—It identifi 


& 


iy 
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DC-8 introduces you to Her Serene Highness-the Stratosphere 
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